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Conversion mode determines which channel or channels are selected for 
conversion and which result registers are used to store conversion results. The 
following tables contain a summary of the effects of ADCTL 1 bits and fields. 

S8CM 
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0 
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0 
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0 
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0 
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0 
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0 
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1 
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1 
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1 
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CC CB 

0 0 

0 0 

0 1 

0 1 

1 0 

1 0 

1 1 

1 1 

0 0 

0 0 

0 1 

0 1 

1 0 

1 0 

1 1 

1 1 

0 0 

0 0 

0 1 

0 1 

1 0 

1 0 

1 1 

1 1 

0 0 

0 0 

0 1 

0 1 

1 0 

1 0 

1 1 

1 1 

Single-Channel Conversions 

CA Input 

0 ANO 

1 AN1 

0 AN2 

1 AN3 

0 AN4 

1 AN5 

0 AN6 

1 AN7 

0 Reserved 

1 Reserved 

0 Reserved 

1 Reserved 

0 VRH 

1 VRL 

0 (VRH - VRL) 12 

1 Test/Reserved 

0 ANO 

1 AN1 

0 AN2 

1 AN3 

0 AN4 

1 AN5 

0 AN6 

1 AN7 

0 Reserved 

1 Reserved 

0 Reserved 

1 Reserved 

0 VRH 

1 VRL 

0 (VRH - VRL) 12 

1 Test/Reserved 
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Result Register 

RSLT[O:3] 

RSLT[O:3] 

RSLT[O:3] 

RSLT(O:3] 

RSLT[O:3] 

RSLT[O:3] 

RSLT[O:3] 

RSLT[O:3] 

RSLT(O:3] 

RSLT[O:3] 

RSLT[O:3] 

RSLT[O:3] 

RSLT[O:3] 

RSLT[O:3] 

RSLT[O:3] 

RSLT[O:3] 

RSLT[O:7] 

RSLT[O:7] 

RSLT[O:7] 

RSLT[O:7] 

RSLT[O:7] 

RSLT[O:7] 

RSLT[O:7] 

RSLT[O:7] 

RSLT[O:7] 

RSLT[O:7] 

RSLT[O:7] 

RSLT[O:7] 

RSLT[O:7] 

RSLT[O:7] 

RSLT[O:7] 

RSLT[O:7] 
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Multichannel Conversions 

S8CM CD CC CB CA Input Result Register 

0 0 0 X X AN[O:3) RSLT[O:3) 

0 0 1 X X AN[4:7) RSLT[O:3) 

0 1 0 X X Reserved RSLT[O:3) 

0 1 1 X X VRH RSLTO 

VRL RSLT1 

(VRH - VRL) /2 RSLT2 

Test/Reserved RSLT3 

1 0 X X X AN[O:7) RSLT[O:7) 

1 1 X X X Reserved RSLTO 

Reserved RSLT1 

Reserved RSLT2 

Reserved RSLT3 

VRH RSLT4 

VRL RSLT5 

(VRH - VRU/ 2 RSLT6 

T est/Rese rved RSLT7 

0.2.6 AOSTAT - ADC Status Register $YFF70E 
15 14 11 10 8 7 0 

I SCF I NOT USED CCTR CCF 

RESET: 
0 0 0 0 0 0 0 0 0 0 0 0 

ADSTAT is a read-only register that contains the sequence complete flag, the 
conversion counter, and a channel-converted flag for each of the input 
channels. 

SCF - Sequence Complete Flag 
o = Sequence not complete 
1 = Sequence complete 

When SCAN = 0, SCF is set at the end of a conversion sequence. When SCAN = 
1, SCF is set at the end of the first conversion sequence. SCF is cleared when 
converter activity is halted or restarted by a write to ADCTLO. 

CCTR[2:0] - Conversion Counter 
This field shows the content of the conversion counter pointer during a conversion 
sequence. The value is the number of the next result register to be written. 

CCF[7:0] - Conversion Complete Flags 
Each bit in this field corresponds to an ADC result register. A bit is set when 
conversion of the corresponding input is complete. It remains set until the result 
register is read. It is cleared when the register is read. __ 

MC68HC16Y1 
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0.2.7 RSLT[O:7] - ADC Result Registers $YFF710-$YFF73E 

Result registers contain conversion results. Data format depends on the 
address from which it is read. The notation 10 in a diagram indicates that a bit 
is used only for 10-bit resolution and is cleared during 8-bit conversion. The 
notation 8/10 indicates a bit is used for both 8-bit and 10-bit resolution. Unused 
bits return zeros when read. 

0.2.7.1 RJURR - Unsigned Right-Justified Result Registers $YFF71 O-$YFF71 F 
15 10 9 8 7 6 5 4 3 2 1 0 

NOT USE~D ____ --LI _1_0 ....JIL-.1 0---1.1_8_/1_o ...l.1 _8_/10--1..1 _8/_1 0--L! _8/_10_1,--8/1_" 0-11_8_/1_0 --'.1_8_/1_o ..1-1_8_/10---,1 

0.2.7.2 LJSRR - Signed Left-Justified Result Registers 
15 14 13 12 11 10 9 8 7 6 5 

8/10 1 8/10 I 8/10 I 8/10 I 8110 I 8/10 I 8/10 I 8110 I 10 I 10 I 

$YFF720-$YFF72F 
o 

NOT USED 

This data format assumes that the zero reference point is (VRH - VRL) 12. Bit 15 
thus indicates the sign of the result. When bit 15 = 1, the result is positive; when 
bit 15 = 0, the result is negative. Bits [5:0] return zeros when read. 

0.2.7.3 LJURR - Unsigned Left-Justified Result Registers $YFF730-$YFF73F 
15 14 13 12 11 10 9 8 7 6 5 

I 8/10 I 8110 I 8/10 I 8110 I 8/10 I 8/10 I 8110 I 8/10 I 10 I 10 I 

MOTOROLA 
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0.3 Masked ROM Module 

Table 0-3. MRM Control Register Address Map 

Address 15 8 I 7 

$YFF820 MASKED ROM MODULE CONFIGURATION REGISTER 
(MRMCR) 

$YFF822 NOT IMPLEMENTED 

$YFFB24 ARRAY BASE ADDRESS REGISTER HIGH (ROMBAH) 

$YFFB26 ARRAY BASE ADDRESS REGISTER LOW (ROMBAL) 

$YFF828 ROM SIGNATURE HIGH REGISTER (RSIGHI) 

$YFF82A ROM SIGNATURE LOW REGISTER (RSIGLO) 

$YFF82C NOT IMPLEMENTED 

$YFF82E NOT IMPLEMENTED 

$YFF830 ROM BOOTSTRAP WORD 0 (ROMBSO) 

$YFF832 ROM BOOTSTRAP WORD 1 (ROMBS1) 

$YFF834 ROM BOOTSTRAP WORD 2 (ROMBS2) 

$YFF836 ROM BOOTSTRAP WORD 3 (ROMBS3) 

$YFF838 NOT IMPLEMENTED 

$YFF83A NOT IMPLEMENTED 

$YFF83C NOT IMPLEMENTED 

$YFF83E NOT IMPLEMENTED 

Y = M111, where M is the state of the MM bit in SCIMCR. In an M6BHC16 
system, M must always be set to one. 

0.3.1 Masked ROM Control Registers 

0 

The 32-byte control register block contains registers that are used to configure 
the MRM and to control ROM array function. Configuration information is 
specified and programmed at the same time as the ROM content. 

0.3.1.1 MRMCR - Masked ROM Module Configuration Register 
15 14 13 12 11 10 

I STOP I a 10 I BOOT I LOCK I EMUL I 
RESET: 

a o USER USER 
SPEC SPEC 

9 8 

ASPC 

USER 
SPEC 

7 6 

WAIT 

USER 
SPEC 

5 

a 

o 

*Reset state of STOP = DATA14. Reset state of EMUL = (DATA10 * DATA13). 

STOP - Stop Bit 
o = Normal ROM operation 

4 

o 

a 

1 = Disable ROM and activate emulator mode if enabled 

$YFF820 
3 2 o 
a I 0 a I a 

a o o o 

Reset state of STOP is the complement of DATA 14 state during reset. ROM array 
base address cannot be changed unless STOP is set. 

MC68HC16Y1 
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BOOT - Boot ROM Control Bit 
0= CPU16 accesses ROM bootstrap word addresses after reset 
1 = CPU16 cannot access ROM bootstrap word addresses after reset 

Reset state of BOOT is specified by the user. Bootstrap function is overridden if 
STOP = 1. 

LOCK - Lock Registers Bit 
o = Write lock disabled; protected registers and fields can be written 
1 = Write lock enabled; protected registers and fields cannot be written 

Reset state of LOCK is specified by the user. LOCK protects the ASPC and WA!T 
fieids, as well as the ROMBAL and ROM BAH registers. ASPC, ROMBAL and 
ROM BAH are also protected by the STOP bit. 

EMUL - Emulator Mode Control Bit 
o = Normal ROM operation 
1 = MRM enters emulator mode when STOP is set. 

Reset state of EMUL is the complement of DATA10 and DATA13 state during reset. 
When EMUL is set, the MRM responds to accesses by asserting the CSM signal. 

ASPC - ROM Array Space Field 
Because the CPU16 operates only in supervisory mode, ASPC determines 
whether accesses are restricted solely to program space, or whether accesses are 
made to both program and data space. In systems with restricted access levels, 
ASPC also determines whether accesses are restricted solely to supervisor space. 
The reset state of ASPC is user specified. The following table shows ASPC 
encoding. 

ASPC[1 :0] State Specified 

XO Program and data access 

X1 Program access only 

WAIT - Wait States Field 
WAIT specifies the number of wait states inserted by the MRM during ROM array 
accesses. 

MOTOROLA 
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WAIT[1 :0] Cycles per 
Transfer 

00 3 

01 4 

10 5 

11 2 
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0.3.1.2 ROM BAH - Array Base Address Register High $YFF824 
15 14 13 12 11 10 9 S 7 5 4 3 0 

NOT USED 

RESET: 
USER SPECIFIED 

0.3.1.3 ROMBAl - Array Base Address Register Low $YFF826 
15 

I 0 I 
RESET: 

0 

14 13 12 11 10 9 S 7 6 5 4 3 2 0 

0 0 0 I 0 I 0 I 0 0 I 0 I 0 I 0 I 0 I 0 I 0 0 I 0 I 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

ROMBAH and ROMBAL are used to specify ROM array base address. They can 
only be written when STOP = 1 and LOCK = O. This prevents accidental 
remapping of the array. Because ADDR[23:20] are driven to the same logic 
state as ADDR19, addresses in the range $080000 to $F7FFFF cannot be 
accessed. Because the ROM array must be mapped to a 64 Kbyte boundary, 
ROMBAL always contains $0000. 

0.3.1.4 RSIGHI - ROM Signature High Register $YFF828 
15 14 13 12 11 10 9 S 7 6 5 4 321 0 

NOT USED I RSP1S1 RSP17 I RSP16 I 
RESET: 

FACTORY SPECIFIED 

0.3.1.5 RSIGlO - ROM Signature Low Register $YFF82A 
15 14 13 12 11 10 9 S 7 6 5 4 3 2 1 0 

I RSP15 I RSP14 I RSP13 I RSP12 I RSP11 I RSP10 I RSP9 I RSPS I RSP71 RSP6 I RSP5 I RSP4 I RSP3 I RSP2 I RSP1 I RSPO I 
RESET: 

FACTORY SPECIFIED 

RSIGHI and RSIGLO are used to specify a ROM signature pattern. A special 
signature identification algorithm can allow the user to verify the content of the 
ROM array. The signature is specified by the factory and cannot be changed. 

0.3.1.6 ROMBSO - ROM Bootstrap Word 0 

0.3.1.7 ROMBS1 - ROM Bootstrap Word 1 

0.3.1.8 ROMBS2 - ROM Bootstrap Word 2 

0.3.1.9 ROMBS3 - ROM Bootstrap Word 3 

$YFF830 

$YFF832 

$YFF834 

$YFF836 

Typically, reset vectors for the system CPU are contained in nonvolatile memory 
and are only fetched when the CPU comes out of reset. The user can specify 
that these four words be used as reset vectors, and can specify the content of 
thE3se locations. The content of these words cannot be changed. In M68HC16 
devices, ROMBSO to ROMBS3 occupy system addresses $000000 to $000006. 

MC68HC16Y1 
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0.4 General-Purpose Timer 

Table 0-4. General-Purpose Timer Address Map 

Address 15 8 7 

$YFF900 GPT MODULE CONFIGURATION (GPTMCR) 

$YFF902 (RESERVED FOR TEST) 

$YFF904 INTERRUPT CONFIGURATION (ICR) 

$YFFE06 PGP DATA DiRECTION (DDRGP) PGP DA I A (PORTGP) 

$YFF908 OC1 ACTION MASK (OC1 M) OC1 ACTION DATA (OC1D) 

$YFF90A TIMER COUNTER (TCNT) 

$YFF90C PA CONTROL (PACTL) PA COUNTER (PACNT) 

$YFF90E INPUT CAPTURE 1 (TIC1) 

$YFF910 INPUT CAPTURE 2 (TIC2) 

$YFF912 INPUT CAPTURE 3 (TIC3) 

$YFF914 OUTPUT COMPARE 1 (TOC1) 

$YFF916 OUTPUT COMPARE 2 (TOC2) 

$YFF918 OUTPUT COMPARE 3 (TOC3) 

$YFF91A OUTPUT COMPARE 4 (TOC4) 

$YFF91C INPUT CAPTURE 410UTPUT COMPARE 5 (T14/05) 

$YFF91E TIMER CONTROL 1 (TCTL 1 ) TIMER CONTROL 2 (TCTL2) 

$YFF920 TIMER MASK 1 (TMSK1) TIMER MASK 2 (TMSK2) 

$YFF922 TIMER FLAG 1 (TFLG1) TIMER FLAG 2 (TFLG2) 

$YFF924 FORCE COMPARE (CFORC) PWM CONTROL C (PWMC) 

$YFF926 PWM CONTROL A (PWMA) PWM CONTROL B (PWMB) 

$YFF928 PWM COUNT (PWMCNT) 

$YFF92A PWMA BUFFER (PWMBUFA) PWMB BUFFER (PWMBUFB) 

$YFF92C GPT PRESCALER (PRESCL) 

$YFF92E- RESERVED 
$YFF93F 

Y = M111, where M is the state of the MM bit in SCIMCR. In an M68HC16 system, M must 
always be set to one. 

0 

0.4.1 GPTMCR - GPT Module Configuration Register $YFF900 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 0 

I STOP FRZ I STOPP I INCP 0 0 I 0 I SUPV 0 I 0 I 0 I IARB 

RESET: 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

GPTMCR bits control freeze, low-power stop, and single-step modes. 

STOP - Stop Clocks 
0= Internal clocks not shut down 
1 = Internal clocks shut down 

MOTOROLA 
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FRZ[1 :0] - FREEZE Response 
FRZ1 is not used; FRZO encoding determines response to the 1MB FREEZE signal. 

0= Ignore 1MB FREEZE signal 
1 = Freeze the current state of the GPT 

STOPP - Stop Prescaler 
0= Normal operation 
1 = Stop prescaler and pulse accumulator from incrementing. Ignore changes 

to input pins. 

INCP - Increment Prescaler 
0= Has no meaning 
1 = If STOPP is asserted, increment prescaler once and clock input 

synchronizers once. 

SUPV - Supervisor/Unrestricted Data Space 
Because the CPU16 operates in supervisor mode only, this bit has no effect. 

IARB[3:0] -Interrupt Arbitration 
The value in this field is used to arbitrate between simultaneous interrupt service 
requests of the same priority. Each module that can generate interrupts has an 
IARB field. To implement an arbitration scheme, each IARB field must be set to a 
different non-zero value. If an interrupt request from a module that has an IARB 
field value of $0 is recognized, the CPU16 processes a spurious interrupt 
exception. The reset value of all IARB fields other than that of the SCIM is $0 (no 
priority), to preclude interrupt processing during reset. 

0.4.2 GPTMTR - GPT Module Test Register (Reserved) $YFF902 

This address is currently unused and returns zeros when read. It is reserved for 
GPT factory test. 

0.4.3 ICR - GPT Interrupt Configuration Register $YFF904 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 0 

IPA 0 I IRL IVBA 0 I 0 I 0 I 0 I 
RESET: 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

ICR fields determine internal and external interrupt priority, and provide the 
upper nibble of the interrupt vector number supplied to the CPU when an 
interrupt is acknowledged. 

IPA - Interrupt Priority Adjust 
Specifies which of the 11 internal GPT interrupt sources is assigned highest 
priority. 

IPL - Interrupt Priority Level 
Specifies the priority level of GPT interrupt requests. 

MC68HC16Y1 
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IVBA - Interrupt Vector Base Address 
Contains the most significant nibble of interrupt vector numbers supplied by the 
GPT. 

0.4.4 OORGP - Port GP Data Direction Register 

PORTGP - Port GP Data Register 

$YFF906 
$YFF907 

15 8 7 0 

I DDGP71 DDGPSJ DDGP5J DDGP4J DDGP3J DDGP21 DDGP11 DOG PO J PGP7 J PGPS J PGP5 I PGP4 I PGP3 I PGP2 I PGP1 I PGPO I 
RESET: 

o o o o o o o o o o o o o o o 

When GPT pins are used as an 8-bit port, DDRGP determines whether pins are 
input or output. Clearing a pin designates a pin for input; setting a pin 
designates it for output. PORTGP latches the port data. 

0.4.5 OC1M - OC1 Action Mask Register $YFF908 

15 

RESET 
0 

OC10 - OC1 Action Data Register $YFF909 
14 13 12 11 10 9 8 7 S 4 3 0 

OC1M 0 0 I 0 I OClO 0 I 0 I 0 I 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

All OC outputs can be controlled by the action of OCi. OC1 M contains a mask 
that determines which pins are affected. OC1 D determines what outputs are 
affected. 

OC1 M[5:1]- OC1 Mask 
0= Corresponding output compare pin is not affected by OCi compare. 
1 = Corresponding output compare pin is affected by OC1 compare. 

OC1 M[5:1] correspond to OC[5:1]. 

OC1 D[5:1]- OC1 Data 
0= If OC1 mask bit is set, clear corresponding output compare pin on OC1 

match. 
1 = If OC1 mask bit is set, set corresponding output compare pin on OC1 match. 

OC1 D[5:1] correspond to OC[5:1]. 

0.4.6 TCNT - Timer Counter Register $YFF90A 
TCNT is the 16-bit free-running counter associated with the input capture, 
output compare, and pulse accumulator functions of the GPT module. 
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0.4.7 PACTL - Pulse Accumulator Control Register $YFF90C 

PACNT - Pulse Accumulator Counter $YFF900 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 0 

PAIS PAEN I PAMOD I PEDGE I PCLKS I 14/05 PACLK PACNT 

RESET: 
U 0 0 0 u 0 0 0 0 0 0 0 0 0 0 0 

PACTL enables the pulse accumulator and selects either event counting or 
gated mode. In event counting mode, PACNT is incremented each time an 
event occurs. In gated mode, it is incremented by an internal clock. 

PAIS - PAl Pin State (Read Only) 

PAEN - Pulse Accumulator Enable 
o = Pulse accumulator disabled 
1 = Pulse accumulator enabled 

PAMOD - Pulse Accumulator Mode 
o = External event counting 
1 = Gated time accumulation 

PEDGE - Pulse Accumulator Edge Control 
The effects of PEDGE and PAMOD are shown in the following table. 

PAMOD PEDGE Effect 

0 0 PAl Falling Edge Increments Counter 

0 1 PAl Rising Edge Increments Counter 

1 0 Zero on PAl Inhibits Counting 

1 1 One on PAl Inhibits Counting 

PCLKS - PCLK Pin State (Read Only) 

14/05 - Input Capture 4/0utput Compare 5 
0= Output compare 5 enabled 
1 = Input capture 4 enabled 

PACLK[1 :0] - Pulse Accumulator Clock Select (Gated Mode) 

PACLK[1 :0] Pulse Accumulator Clock Selected 

00 System Clock Divided by 512 

01 Same Clock Used to Increment TCNT 

10 TOF Flag from TCNT 

11 External Clock, PCLK 

PACNT - Pulse Accumulator Counter 
Eight-bit read/write counter used for external event counting or gated time ~ 
accumulation. a:. 
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0.4.8 TIC[1 :3] - Input Capture Registers 1-3 $VFF90E-$VFF912 

The 16-bit read-only input capture registers latch the value of TCNT when a 
specified transition is detected on the corresponding input capture pin. These 
registers are reset to $FFFF. 

0.4.9 TOC[1:4] - Output Compare Registers 1-4 $VFF914-$VFF91A 

The 16-bit read/write output compare registers can be used as output waveform 
controls or as elapsed time indicators. For output compare functions, they are 
written to a desired match value and compared against TCNT to control 
specified pin actions. They are reset to $FFFF. 

0.4.10 T14/05 - Input Capture 4/0utput Compare 5 Register $VFF91C 

This register serves either as input capture register 4 or output compare register 
5, depending on the state of 14/05 in PACTL. 

0.4.11 TCTL 1/TCTL2 - Timer Control Registers 1 and 2 $VFF91E 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 0 

I OMS Ol5 I OM4 Ol4 I OM3 Ol3 I OM2 Ol2 I EDGE4 EDGE3 EDGE2 EDGE1 

RESET: 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TCTL1 determines output compare mode and output logic level. TCTL2 
determines the type of input capture to be performed. 

OM/0L[5:2] - Output Compare Mode Bits and Output Compare Level Bits 
Each pair of bits specifies an action to be taken when output comparison is 
successful. 

OM/OL[5:2] Action Taken 

00 Timer Disconnected from Output Logic 

01 Toggle OCx Output Une 

10 Clear OCx Output Une to 0 

11 Set OCx Output Une to 1 

EDGE[4:1] -Input Capture Edge Control 
Each pair of bits configures input sensing logic for the corresponding input capture. 

MOTOROLA 
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00 

01 

10 

11 

Configuration 

Capture Disabled 

Capture on Rising Edge Only 

Capture on Falling Edge Only 

Capture on Any (Rising or Falling) Edge 
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0.4.12 TMSK1/TMSK2 - Timer Interrupt Mask Registers 1 and 2 $YFF920 
15 14 11 10 8 7 6 5 4 3 2 0 

11410511 OCI ICI TOI 0 1 PAOVII PAil 1 CPROUT 1 CPR 

RESET: 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TMSK1 enables OC and IC interrupts. TMSK2 controls pulse accumulator 
interrupts and TCNT functions. 

14/051 - Input Capture 4/Output Compare 5 Interrupt Enable 
o = IC4/OC5 interrupt disabled 
1 = IC4/OC5 interrupt requested when 14/05F in TFLG1 is set 

OCI[4:1)- Output Compare Interrupt Enable 
o = OC interrupt disabled 
1 = OC interrupt requested when OC flag set 

OCI[4:1) correspond to 0C[4:1). 

ICI[3:1)- Input Capture Interrupt Enable 
o = IC interrupt disabled 
1 = IC interrupt requested when IC flag set 

ICI[3:1) correspond to 1C[3:1). 

TOI - Timer Overflow Interrupt Enable 
o = Timer overflow interrupt disabled 
1 = Interrupt requested when TOF is set 

PAOVI - Pulse Accumulator Overflow Interrupt Enable 
o = Pulse accumulator overflow interrupt disabled 
1 = Interrupt requested when PAOVF is set 

PAil - Pulse Accumulator Input Interrupt Enable 
o = Pulse accumulator interrupt disabled 
1 = Interrupt requested when PAIF is set 

CPROUT - Compare/Capture Unit Clock Output Enable 
o = Normal operation for OC1 pin 
1 = TCNT clock driven out OC1 pin 

MC68HC16Y1 
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CPR[2:0] - Timer Prescaler/PCLK Select Field 
This field selects one of seven prescaler taps or PCLK to be TCNT input. 

CPR[2:0] System Clock 
Divide-by Factor 

000 4 

001 8 

010 16 

011 32 

100 64 . . 
101 '. -12B 

110 256 

111 PCLK 

0.4.13 TFLG1/TFLG2 - Timer Interrupt Flag Registers 1 and 2 $YFF922 
15 14 11 10 8765432 0 

I 14/05F I OCF ICF TOF 0 I PAOVF I PAIF I 0 I 0 I 0 I 0 I 
RESET: 

o o o o o o o o o o o o o o o o 

These registers show condition flags that correspond to GPT events. If the 
corresponding interrupt enable bit in TMSK1ITMSK2 is set, an interrupt occurs. 

14/05F -Input Capture 4/0utput Compare 5 Flag 
When 14/05 in PACTL is zero, this flag is set each time TCNT matches the value in 
TOC5. When 14/05 in PACTL is one, the flag is set each time a selected edge is 
detected at the 14/05 pin. 

OCF[4:1] - Output Compare Flags 
An output compare flag is set each time TCNT matches the corresponding TOC 
register. OCF[4:1] correspond to OC[4:1]. 

ICF[3:1] - Input Capture Flags 
A flag is set each time a selected edge is detected at the corresponding input 
capture pin. ICF[3:1] correspond to 1C[3:1]. 

TOF - Timer Overflow Flag 
This flag is set each time TCNT advances from a value of $FFFF to $0000. 

PAOVF - Pulse Accumulator Overflow Flag 
This flag is set each time the pulse accumulator counter advances from a value of 
$FF to $00. 

PAIF - Pulse Accumulator Flag 
In event counting mode, this flag is set when an active edge is detected on the PAl 
pin. In gated time accumulation mode, it is set at the end of the timed period. 
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0.4.14 CFORC - Compare Force 

PWMC - PWM Control 
15 11 10 9 8 7 6 

$YFF924 

$YFF925 
4 3 2 1 0 

Foe o I FPWMA I FPWMB I PPROUT I PPR I SFA I SFB I F1 A I F1 B I 
RESET: 

o o o o o o o o o o o 0 0 0 

Setting a bit in CFORC causes a specific output on OC or PWM pins. PWMC 
sets PWM operating conditions. 

FOC[S:1] - Force Output Compare 
o = Has no meaning 
1 = Causes pin action programmed for corresponding OC pin, but the OC flag is 

not set. 
FOC[S:1] correspond to OC[5:1]. 

FPWMA - Force PWMA Value 
o = Normal PWMA operation 
1 = The value of F1A is driven out on the PWMA pin, regardless of the state of 

PPROUT. 

FPWMB - Force PWMB Value 
o = Normal PWMB operation 
1 = The value of F1 B is driven out on the PWMB pin. 

PPROUT - PWM Clock Output Enable 
o = Normal PWM operation on PWMA 
1 = TCNT clock driven out PWMA pin. 

PPR[2:0] - PWM Prescaler/PCLK Select 
This field selects one of seven prescaler taps or PCLK to be PWMCNT input. 

PPR[2:0] System Clock 
Divide-by Factor 

000 2 

001 4 

010 8 

011 16 

100 32 

101 64 

110 128 

111 PCLK 

SFA - PWMA Slow/Fast Select 
o = PWMA period is 256 PWMCNT increments long. 
1 = PWMA period is 32768 PWMCNT increments long. 
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SFB - PWMB Slow/Fast Select 
o = PWMB period is 256 PWMCNT increments long. 
1 = PWMB period is 32768 PWMCNT increments long. 

The following table shows the effects of SF settings on PWM frequency (16.78-MHz 
system clock). 

PPR[2:0] Prescaler Tap SFA/B = 0 

000 Div 2 = 8.39 MHz 32.8 kHz 

001 Div 4 = 4.19 MHz 16.4 kHz 

010 Div 8 = 2.10 MHz 8.19 kHz 

011 Div 16 = 1.05 MHz 4.09 kHz 

100 Div 32 = 524 kHz 2.05 kHz 

101 Div 64 = 262 kHz 1.02 kHz 

110 Div 128 = 131 kHz 512 Hz 

111 PCLK PCLKl256 

F1 A - Force Logic Level One on PWMA 
o = Force logic level zero output on PWMA pin. 
1 = Force logic level one output on PWMA pin. 

F1 B - Force Logic Level One on PWMB 
o = Force logic level zero output on PWMB pin. 
1 = Force logic level one output on PWMB pin. 

0.4.15 PWMA/PWMB - PWM Registers AlB 

SFA/B = 1 

256 Hz 

128 Hz 

64.0 Hz 

32.0 Hz 

16.0 Hz 

8.0 Hz 

4.0 Hz 

PCLK/32768 

$YFF926, $YFF927 

The value in these registers determines pulse width of the corresponding PWM 
output. A value of $00 corresponds to continuously low output; a value of $80 to 
50% duty cycle. Maximum value ($FF) selects an output that is high for 255/256 
of the period. Writes to these registers are buffered by PWMBUFA and 
PWMBUFB. 

0.4.16 PWMCNT - PWM Count Register $YFF928 

PWMCNT is the 16-bit free-running counter used for GPT PWM functions. 

0.4.17 PWMBUFA - PWM Buffer Register A 

PWMBUFB - PWM Buffer Register B 

$YFF92A 

$YFF92B 

To prevent glitches when PWM duty cycle is changed, the contents of PWMA 
and PWMB are transferred to these read-only registers at the end of each duty 
cycle. Reset state is $0000. 

0.4.18 PRESCL - GPT Prescaler $YFF92C 

The 9-bit prescaler value can be read from bits [8:0] at this address. Bits [15:9] 
always read as zeros. Reset state is $0000. 
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0.5 Single-Chip Integration Module 

Address 

$YFFAOO 

$YFFA02 

$YFFA04 

$YFFA06 

$YFFA08 

$YFFAOA 

$YFFAOC 

$YFFAOE 

$YFFA10 

$YFFA12 

$YFFA14 

$YFFA16 

$YFFA18 

$YFFA1A 

$YFFA1C 

$YFFA1E 

$YFFA20 

$YFFA22 

$YFFA24 

$YFFA26 

$YFFA28 

$YFFA2A 

$YFFA2C 

$YFFA2E 

$YFFA30 

$YFFA32 

$YFFA34 

$YFFA36 

$YFFA38 

$YFFA3A 

$YFFA3C 

$YFFA3E 

$YFFA40 

$YFFA42 

$YFFA44 

MC68HC16Y1 
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Table 0-5. SCIM Address Map 

15 8 7 0 

SCIM MODULE CONFIGURATION (SCIMCR) 

FACTORY TEST (SCIMlR) 

CLOCK SYNTHESIZER CONTROL (SYNCR) 

UNUSED RESET STATUS REGISTER (RSR) 

MODULE TEST E (SCIMTRE) 

PORT A DATA REGISTER (PORTA) PORT B DATA REGISTER (PORTB) 

PORTG DATA REGISTER (PORTG) PORT H DATA REGISTER (PORTH) 

PORTG DATA DIRECTION (DDRG) PORT H DATA DIRECTION (DDRH) 

UNUSED PORT E DATA (PORTEO) 

UNUSED PORTE DATA (PORTE1) 

IPORT AlB DATA DIRECTION (DDRAB) PORT E DATA DIRECTION (DDRE) 

UNUSED PORT E PIN ASSIGNMENT (PEPAR) 

UNUSED PORT F DATA (PORTFO) 

UNUSED PORTF DATA (PORTF1) 

UNUSED PORT F DATA DIRECTION (DDRF) 

UNUSED PORT F PIN ASSIGNMENT (PFPAR) 

UNUSED SYSTEM PROTECTION CONTROL 
(SYPCR) 

PERIODIC INTERRUPT CONTROL (PICR) 

PERIODIC INTERRUPT TIMING (PITR) 

UNUSED SOFTWARE SERVICE (SWSR) 

UNUSED PORT F EDGE-DETECT CONTROL 
(PORTFE) 

UNUSED PORT F EDGE-DETECT INTERRUPT 
VECTOR (PFIVR) 

UNUSED PORT F EDGE-DETECT INTERRUPT 
LEVEL (PFLVR) 

UNUSED UNUSED 

TEST MODULE MASTER SHIFT A (TSTMSRA) 

TEST MODULE MASTER SHIFT B (TSTMSRB) 

TEST MODULE SHIFT COUNT (TSTSC) 

TEST MODULE REPETITION COUNTER (TSTRC) 

TEST MODULE CONTROL (CREG) 

TEST MODULE DISTRIBUTED REGISTER (DREG) 

UNUSED UNUSED 

UNUSED UNUSED 

UNUSED PORT C DATA (PORTC) 

UNUSED UNUSED 

CHIP-SELECT PIN ASSIGNMENT (CSPARO) 
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Table 0-5. SCIM Address Map (Continued) 

Address 15 8 7 

$YFFA46 CHIP-SELECT PIN ASSIGNMENT (CSPAR1) 

$YFFA48 CHIP-SELECT BASE BOOT (CSBARBT) 

$YFFA4A CHIP-SELECT OPTION BOOT (CSORBT) 

$YFFA4C CHIP-SELECT BASE 0 (CSBARO) 

$YFFA4E CHIP-SELECT OPTION 0 (CSORO) 

$YFFA50 UNUSED 

$YFFA52 UNUSED 

$YFFA54 UNUSED 

$YFFA56 UNUSED 

$YFFA58 CHIP-SELECT BASE 3 (CSBAR3) 

$YFFA5A CHIP-SELECT OPTION 3 (CSOR3) 

$YFFA5C UNUSED 

$YFFA5E UNUSED 

$YFFA60 CHIP-SELECT BASE S (CSBARS) 

$YFFA62 CHIP-SELECT OPTION S (CSORS) 

$YFFA64 CHIP-SELECT BASE 6 (CSBAR6) 

$YFFA66 CHIP-SELECT OPTION 6 (CSOR6) 

$YFFA68 CHIP-SELECT BASE 7 (CSBAR7) 

$YFFA6A CHIP-SELECT OPTION 7 (CSOR7) 

$YFFA6C CHIP-SELECT BASE 8 (CSBAR8) 

$YFFA6E CHIP-SELECT OPTION 8 (CSOR8) 

$YFFA70 CHIP-SELECT BASE 9 (CSBAR9) 

$YFFA72 CHIP-SELECT OPTION 9 (CSOR9) 

$YFFA74 CHIP-SELECT BASE 10 (CSBAR10) 

$YFFA76 CHIP-SELECT OPTION 10 (CSOR10) 

$YFFA78 UNUSED UNUSED 

$YFFA7A UNUSED UNUSED 

$YFFA7C UNUSED UNUSED 

$YFFA7E UNUSED UNUSED 

Y = M111, where M is the state of the MM bit in SCIMCR. In an M68HC16 system, M must 
always be set to one. 

0 

0.5.1 SCIMCR - SCIM Configuration Register $YFFAOO 
15 14 13 12 11 10 9 8 7 6 5 4 3 0 

I EXOFF I FRZSW I FRZBM I CPUO I SLVEN I 0 SHEN I SUPV I ~ ABO I RWO I IARB 

RESET: 
0 0 0 0 OATA11 0 0 0 0 0 

SCIMCR controls system configuration. SCIMCR can be read or written at any 
time, except for the module mapping (MM) bit, which can be written once and 
then must remain set. 
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EXOFF - External Clock Off 
o = The CLKOUT pin is driven from an internal clock source. 
1 = The CLKOUT pin is placed in a high-impedance state. 

FRZSW - Freeze Software Enable 
0= When FREEZE is asserted, the software watchdog and periodic interrupt 

timer counters continue to run. 
1 = When FREEZE is asserted, the software watchdog and periodic interrupt 

timer counters are disabled, preventing interrupts during software debug. 

FRZBM - Freeze Bus Monitor Enable 
o = When FREEZE is asserted, the bus monitor continues to operate. 
1 = When FREEZE is asserted, the bus monitor is disabled. 

CPUD - CPU Development Support Disable 
CPUD is reset to zero when the MCU is in an expanded mode, and to one in 
single-chip mode. 

o = Instruction pipeline signals available on pins IPIPEO and IPIPE1 
1 = Pins IPIPEO and IPIPE1 placed in high-impedance state unless a 

breakpoint occurs 

SLVEN - Factory Test Mode Enabled 
o = 1MB is not available to an external master. 
1 = An external bus master has direct access to the 1MB. 

SHEN[1 :0] - Show Cycle Enable 
This field determines what the EBI does with the external bus during internal 
transfer operations. 

SUPV - Supervisor/User Data Space 
Places SCIM global registers in either supervisor data space or user data space. 
Because the CPU16 operates only in supervisor mode, this bit has no effect. 

MM - Module Mapping 
The logic state of MM determines the value of ADDR[23:20] in the 1MB module 
address. Because ADDR[23:20] are driven to the same logic state as ADDR19, MM 
must remain set. If MM is cleared, the MCU registers become inaccessible. 

o = Internal modules are addressed from $7FFOOO-$7FFFFF. 
1 = Internal modules are addressed from $FFFOOO-$FFFFFF. 

ABD - Address Bus Disable 
ABD is reset to zero when the MCU is in an expanded mode, and to one in single­
chip mode. ABD can be written only once after reset. 

o = Pins ADDR[2:0] operate normally. 
1 = Pins ADDR[2:0] are disabled. 
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RWD - ReadlWrite Disable 
RWD is reset to zero when the MCU is in an expanded mode, and to one in single­
chip mode. RWD can be written only once after reset. 

0= RIW signal operates normally 
1 = RIW signal placed in high-impedance state 

IARB[3:0] - Interrupt Arbitration Field 
The value in this field is used to arbitrate between simultaneous interrupt service 
requests of the same priority. Each module that can generate interrupts has an 
IARB field. To implement an arbitration scheme, each IARB field must be set to a 
diffeient non-zero vaiue. if an interrupt request from a module that has an IARB 
field value of $0 is recognized, the CPU16 processes a spurious interrupt 
exception. The reset value of all IARB fields other than that of the SCIM is $0 (no 
priority) to preclude interrupt processing during reset. 

0.5.2 SCIMTR - SCIM Test Register 

SCIMTR is used for factory test only. 

0.5.3 SYNCR - Clock Synthesizer Control Register 

$YFFA02 

$YFFA04 
15 14 13 12 11 10 9 876543210 

I w I x y EDIV I 0 I 0 I SLIMP I SLOCK I RSTEN ISTSCIM I STEXT I 

RESET: 
o o o o o u u o o o 

SYNCR determines system clock operating frequency and mode of operation. 
Clock frequency is determined by SYNCR bit settings as follows: 

FSYSTEM = FRE~E~~NCE [4(Y + 1 )(22W + X)] 

W - Frequency Control (VCO) 
o = Base frequency. 
1 = Frequency multiplied by four. 

X - Frequency Control Bit (Prescaler) 
o = Base system clock frequency (divide by two prescaler enabled). 
1 = System clock frequency multiplied by two (divide by two prescaler disabled). 

Y[S:O] - Frequency Control (Counter) 
The Y field is the initial value for the modulus 64 down counter in the synthesizer 
feedback loop. Values range from 0 to 63. 

ED IV - ECLK Divide Rate 
o = ECLK is system clock divided by 8. 
1 = ECLK is system clock divided by 16. 

MOTOROLA 

D-26 

APPENDIX D 

REGISTER SUMMARY 

MC68HC16Y1 

USER'S MANUAL 



SLIMP - Limp Mode 
o = External crystal is VCO reference. 
1 = Loss of crystal reference. 

SLaCK - Synthesizer Lock 
o = VCO is enabled, but has not locked. 
1 = VCO has locked on the desired frequency or system clock is external. 

RSTEN - Reset Enable 
o = Loss of reference causes the MCU to operate in limp mode. 
1 = Loss of reference causes system reset. 

STSCIM - Stop Mode Single-Chip Integration Clock 
0= When LPSTOP is executed, the SCIM clock is driven from the crystal 

oscillator and the VCO is turned off to conserve power. 
1 = When LPSTOP is executed, the SCIM clock is driven from the VCO. 

STEXT - Stop Mode External Clock 
o = CLKOUT held low during low-power stop to conserve power. 
1 = CLKOUT driven from SCIM clock during low-power stop, as determined by 

the state of the STSCIM bit. 

0.5.4 RSR - Reset Status Register $YFFA07 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

NOT USED EXT POW I SN HLT o LOC I SYS I TST I 

RSR contains a status bit for each reset source in the MCU. A bit set to one 
indicates what type of reset has occurred. When multiple reset sources occur at 
the same time, more than one bit in RSR can be set. The reset status register is 
updated by the reset control logic when the MCU comes out of reset. This 
register can be read at any time. A write has no effect. 

EXT - External Reset 
Reset caused by an external signal. 

POW - Power-Up Reset 
Reset caused by the power-up reset circuit. 

SW - Software Watchdog Reset 
Reset caused by the software watchdog circuit. 

HL T - Halt Monitor Reset 
Reset caused by the halt monitor. 

LaC - Loss of Clock Reset 
Reset caused by loss of clock frequency reference. 
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SYS - System Reset 
Reset was caused by a CPU reset instruction. Because the CPU16 has no reset 
instruction, this bit is not used and always reads zero. 

TST - Test Submodule Reset 
Reset caused by the test submodule. 

D.5.5 SCIMTRE - Module Test Register E $YFFAOS 

Register is used for factory test only. 

D.S.6 PORTA - Port A Data Registei $YFFAOA 

15 

PA7 

RESET: 
U 

PORTB - Port B Data Register $YFFAOB 
14 13 12 11 10 9 8 7 6 5 4 3 2 0 

PAS PAS PM PA3 PA2 PA1 PAO PB7 PB6 PB5 PB4 PB3 PB2 PB1 PBO 

U U U U U U U U U U U U U U U 

Ports A and B can be read or written at any time. If a pin in either 1/0 port is 
configured as an output, the corresponding bit value is driven out on the pin. 
When a pin is configured for output, a read of the port returns the latched bit 
value. When a pin is configured for input, a read returns the pin logic level. 

D.5.7 PORTG - Port G Data Register $YFFAOC 

15 

PG7 I 
RESET: 

U 

PORTH - Port H Data Register $YFFAOD 
14 13 12 11 10 9 8 7 6 5 4 3 2 0 

PG6 I PG5 I PG4 PG3 I PG2 I PG1 PGO PH7 I PH6 I PHS I PH4 PH3 I PH2 I PH1 PHO 

U U U U U U U U U U U U U U U 

Ports G and H can be read or written at any time. If a pin in either 1/0 port is 
configured as an output, the corresponding bit value is driven out on the pin. 
When a pin is configured for output, a read of the port returns the latched bit 
value. When a pin is configured for input, a read returns the pin logic level. 

D.5.S DDRG - Port G Data Direction Register 

DDRH - Port H Data Direction Register 

$YFFAOE 

$YFFAOF 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

I DDG71 DDG61 DDG51 DDG4 I DDG31 DDG2 I DDG1 I DDGO I DDH71 DDH61 DDH51 DDH4 I DDH31 DDH21 DDH1 I DDHO I 
RESET: 

u u u u u u u u u u u u u u u u 

The bits in these registers control the direction of the pin drivers when the pins 
are configured as 1/0. Setting a bit configures the corresponding pin as an 
output. Clearing a bit configures the corresponding pin as an input. 
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0.5.9 PORTEO/PORTE1 - Port E Data Register $YFFA11, $YFFA13 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 o 

RESET: 

NOT USED PE7 PEG PE5 PE4 PE3 PE2 PE 1 PEO 

U U U U U U U U 

PORTE is an internal data latch that can be accessed at two locations. PORTE 
can be read or written at any time. If a pin in I/O port E is configured as an 
output, the corresponding bit value is driven out on the pin. When a pin is 
configured for output, a read of PORTE returns the latched bit value. When a 
pin is configured for input, a read returns the pin logic level. Reads of PE3 
always return one. 

0.5.10 OORAB - Port A/B Data Direction Register $YFFA14 

15 

0 

RESET: 

U 

OORE - Port E Data Direction Register $YFFA15 
14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

0 I 0 I 0 I 0 I 0 DDA I DDB I DDE7 I DDE6 I DDE5 I DDE4 I DDE3 I DDE2 I DDE1 I DDEO I 
U U U U U U U U U U U U U U U 

The bits in these registers control the direction of the pin drivers when the pins 
are configured as I/O. Setting DDA or DDB configures all pins in the 
corresponding port as outputs. Clearing DDA or DDB configures all pins in the 
corresponding port as inputs. Setting a bit in DDRE configures the 
corresponding pin as an output. Clearing a bit configures the corresponding 
pin as an input. 

0.5.11 PEPAR - Port E Pin Assignment Register $YFFA17 
15 14 13 12 11 10 9 876543210 

NOT USED 

RESET (Expanded. Single-chip): 

DATA8 DATA8 DATA8 DATA8 DATA8 DATA8 DATA8 DATA8 

o o o o o o o o 

The bits in this register control the function of each port E pin. Any bit set to one 
defines the corresponding pin as a bus control signal, with the function shown 
in the following table. Any bit cleared to zero defines the corresponding pin as 
an I/O pin controlled by PORTE and DDRE. E3 is not connected to a pin. 
DDE3, PE3, and PEPA3 can be read and written but have no function. 
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Port E Pin Assignment 

PEPAR Bit Port E Signal Bus Control Signal 

PEPA7 PE7 SlZ1 

PEPA6 PE6 SIZO 

PEPA5 PE5 AS 

PEPA4 PE4 OS 

PEPA3 PE3 - * 

PEPA2 PE2 AVEC 

PEPA1 PE1 OSACK1 

PEPAO PEa DSACKO , I 

* When PEPA3 is set, the PE3 pin goes to logic level one. The CPU16 does not support the control 
function for this pin. 

I 

BERR and DATA8 control the state of this register following reset. If BERR 
and/or DATA8 are low during reset, this register is set to $00, defining all port E 
pins to be I/O pins. If BERR and DATA8 are both high during reset, the register 
is set to $FF, which defines all port E pins as bus control signals. 

0.5.12 PORTFO/PORTF1- Port F Data Register $YFFA19, $YFFA1 B 
15 14 13 12 11 10 9 8 76543210 

RESET: 

NOT USED PF7 PF6 PF5 PF4 PF3 PF2 PFl PFO 

U U U U U U U U 

PORTF is an internal data latch that can be accessed at two locations. It can be 
read or written at any time. If a pin in I/O port F is configured as an output, the 
corresponding bit value is driven out on the pin. When a pin is configured for 
output, a read of PORTF returns the latched bit value; when a pin is configured 
for input, a read returns the pin logic level. 

0.5.13 OORF - Port F Data Direction Register $YFFA10 
15 14 13 12 11 10 9 876543210 

RESET: 

NOT USED I DDF7 I DDF6 I DDF5 I DDF4 I DDF3 I DDF2 I DDF1 I DDFO I 
o o o o o o o 

Bits in this register control the direction of the port F pin drivers when pins are 
configured for I/O. Setting a bit configures the corresponding pin as an output; 
clearing a bit configures the corresponding pin as an input. This register can be 
read or written at any time. 
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0.5.14 PFPAR - Port F Pin Assignment Register $YFFA1F 
o 15 14 13 12 11 10 9 8 7 6 5 4 3 2 

NOT USED PFPA3 PFPA2 PFPA1 PFPAO 

RESET (Expanded, Single-chip): 

DATA9 
o 

DATA9 
o 

DATA9 
o 

DATA9 
o 

The fields in this register determine the functions of pairs of port F pins as 
shown in the following tables. 

Port F Pin Assignment 

PFPAR Field Port F Signal Alternate Signal 

PFPA3 PF[7:6) IRQ[7:6) 

PFPA2 PF[5:4) IRQ[5:4) 

PFPA1 PF[3:2) IRQ[3:2) 

PFPAO PF[l :0) IRQ1, MODCLK* 

'MODCLK signal IS only recognized dUring reset 

PFPAx Bits Port F Signal 

00 I/O pin 

01 Rising edge detect 

10 Falling edge detect 

11 Interrupt request 

BERR and DATA9 determine the reset state of this register. If BERR and/or 
DATA9 are low during reset, this register is set to $00, defining all port F pins to 
be I/O pins. If BERR and DATA9 are both high during reset, the register is set to 
$FF, which defines all port F pins except PFO to be interrupt signals. 

0.5.15 SYPCR - System Protection Control Register $YFFA21 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 0 

NOT USED I SWE I SVvP I swr HME I BMEI BMT 
RESET: 

MODCLK a 0 0 a 0 0 

SYPCR controls system monitor functions, software watchdog clock prescaling, 
and bus monitor timing. This register can be written once following power-on or 
reset. 

SWE - Software Watchdog Enable 
o = Software watchdog disabled 
1 = Software watchdog enabled 

SWP - Software Watchdog Prescale 
o = Software watchdog clock not prescaled 
1 = Software watchdog clock prescaled by 512 
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II 

SWT[1 :0] - Software Watchdog Timing 
This field selects software watchdog timeout period. 

Software Watchdog Ratio 

SWP 

0 

0 

0 

0 

1 

1 

1 

1 

HME - Halt Monitor Enable 
o = Disable halt monitor function 
1 = Enable halt monitor function 

BME - Bus Monitor External Enable 

SWT Ratio 

00 29 

01 211 

10 213 

11 215 

00 218 

01 220 

10 222 

11 224 

o = Disable bus monitor function for an internal to external bus cycle. 
1 = Enable bus monitor function for an internal to external bus cycle. 

BMT[1 :0] - Bus Monitor Timing 
This field selects bus monitor timeout period. 
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BMT Bus Monitor Timeout Period 

00 64 System Clocks 

01 32 System Clocks 

10 16 System Clocks 

11 8 System Clocks 
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0.5.16 PieR - Periodic Interrupt Control Register $YFFA22 
15 

I 0 I 
RESET: 

0 

14 13 12 11 10 9 8 7 6 5 4 3 2 0 

0 0 I 0 I 0 PIRQL PlY 

0 0 0 0 0 0 0 0 0 0 0 

PICR contains information about periodic interrupt priority and vectoring. 
PICR[1 0:0] can be read or written at any time. PICR[15:11] are unimplemented 
and always return zero. 

PIROL[2:0] - Periodic Interrupt Request Level 
This field determines the priority of periodic interrupt requests. If a PIT interrupt and 
an external IRO of the same priority occur simultaneously, the PIT interrupt is 
serviced first. The periodic timer continues to run when the interrupt is disabled. 

PIV[7:0] - Periodic Interrupt Vector 
The bits of this field contain the periodic interrupt vector number generated in 
response to an interrupt from the periodic timer. When the SCIM responds, the 
periodic interrupt vector is placed on the bus. 

0.5.17 PITR - Periodic Interrupt Timer Register $YFFA24 
15 14 13 12 11 10 9 8 7 6 5 

I 0 I 0 I 0 I 0 I 0 I 0 I 0 I PTP I 
RESET: 

0 0 0 0 0 0 0 MODCLK 0 0 0 

PITR contains the count value for the periodic timer. 
or written at any time. 

PTP - Periodic Timer Prescaler Control 
1 = Periodic timer clock prescaled by a value of 512 
0= Periodic timer clock not prescaled 

PITM[7:0] - Periodic Interrupt Timing Modulus 

4 3 2 0 

PITM 

0 0 0 0 0 

This register can be read 

This 8-bit timing modulus is used to determine periodic interrupt rate. Use the 
following expression to calculate timer period. 

PIT Period = [(PIT Modulus)(Prescaler value)(4)]/System Clock Frequency 
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0.5.18 SWSR - Software Service Register $VFFA27 
15 8 7 o 

NOT USED SWSR 

RESET: 

o o o o o o o o 

The software watchdog is controlled by SWE in SYPCR. Once enabled, the 
watchdog requires that a service sequence be written to SWSR on a periodic 
basis. If servicing does not take place, the watchdog times out and issues a reset. 
This register can be written at any time, but returns zeros when read. 

0.5.19 PORTFE - Port F Edge-Detect Flag Register $VFFA29 
15 

RESET: 

8765432 0 

NOT USED EF7 I EF6 EF5 EF4 EF3 EF2 EF1 EFO 

o o o o o o o o 

When the corresponding pin is configured for edge detection, a PORTFE bit is 
set if an edge is detected. PORTFE bits remain set, regardless of the 
subsequent state of the corresponding pin, until cleared. To clear a bit, first 
read PORTFE, then write the bit to zero. When a pin is configured for general­
purpose I/O or for use as an interrupt request input, PORTFE bits do not change 
state. 

0.5.20 PFIVR - Port F Edge-Detect Interrupt Vector Register $VFFA2B 
15 

RESET: 

876543210 

NOT USED I PFIVR71 PFIVRSI PFIVR51 PFIVR41 PFIVR31 PFIVR21 PFIVR1 I PFIVRO I 

o o o o o o o o 

This register determines which vector in the exception vector table is used for 
interrupts generated by the port F edge-detect logic. Program PFIVR[7:0] to the 
value pointing to the appropriate interrupt vector. 

0.5.21 PFLVR - Port F Edge-Detect Interrupt Level Register $VFFA20 
15 8 7 6 5 4 3 2 1 0 

NOT USED o I 0 I 0 I 0 I o I PFLV21 PFLV1 I PFLVO I 

RESET: 
o o o o o o o o 

PFLVR determines the priority level of the port F edge-detect interrupt. The 
reset value is $00, indicating that the interrupt is disabled. When several 
sources of interrupts from the SCIM are arbitrating for the same level, the port F 
edge-detect interrupt has the lowest arbitration priority. 

0.5.22 TSTMSRA - Master Shift Register A 

Register is used for factory test only. 
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0.5.23 TSTMSRB - Master Shift Register B 

Register is used for factory test only. 

0.5.24 TSTSC - Test Module Shift Count 

Register is used for factory test only. 

0.5.25 TSTRC - Test Module Repetition Count 

Register is used for factory test only. 

0.5.26 CREG - Test Submodule Control Register 

Register is used for factory test only. 

0.5.27 DREG - Distributed Register 

Register is used for factory test only. 

0.5.28 PORTC - Port C Data Register 
15 

NOT USED 

RESET: 

7 6 5 4 

o I PC6 I PC5 I PC4 

o 

$YFFA32 

$YFFA34 

$YFFA36 

$YFFA38 

$YFFA3A 

$YFFA41 
3 2 o 

PC3 I PC2 I PC1 PCO 

The state of bits in PORTC determines the state of pins programmed as port C 
discrete outputs. When a pin is assigned as a discrete output, the value in this 
register appears at the output. FC[6:0] correspond to pins CS[9:3]. This is a 
read/write register. Bit 7 is not used. Writing to this bit has no effect and it 
always reads zero. 

0.5.29 CSPARO - Chip Select Pin Assignment Register 0 $YFFA44 
15 

0 I 
RESET: 

0 

0 

0 

14 13 12 11 10 9 8 7 6 5 4 3 2 0 

0 I CSPAO[6] CSPAO[5] CSPAO[4] CSPAO[3] CSPAO[2] CSPAO[1] CSBOOT 

0 0 0 0 0 0 0 0 0 

0 1 0 0 1 0 0 0 0 0 

0 DATA2 0 DATA2 0i'iTA10 DATA10 DATA2 DATAO 

Contains seven 2-bit fields, CSPAO[5:1], and CSBOOT that determine the 
functions of corresponding chip-select pins. CSPARO[15:14] are not used. 
These bits always read zero; write has no effect. CSPARO bit 1 always reads 
one; writes to CSPARO bit 1 have no effect. The following table shows alternate 
functions that can be enabled by data bus mode selection during reset. 
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CSPARO Pin Assignments 

CSPARO Field CSPARO Signal Alternate Signal 

CSPAO[6] CS5 FC2 

CSPAO[5] - FC1 

CSPAO[4] CS3 FCO 

CSPAO[3] CS2 BGACK 

CSPAO[2] CS1 BG 

CSPAO[1] CSO BR 

CSBOOT CSBOOT -

0.5.30 CSPAR1 - Chip Select Pin Assignment Register 1 $YFFA46 
15 

0 I 
RESET: 

0 
0 
0 

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

0 I 0 0 I 0 0 CSPA1[4[ CSPA1[3] CSPA1[2] CSPA1[1] CSPA1[O] 

0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 1 0 0 1 0 
0 0 0 0 0 DATA7 DATA6 DATAS DATA4 DATA3 

Contains five 2-bit fields, CSPA 1 [4:0], that determine the functions of 
corresponding chip-select pins. CSPAR1 [15:1 0] are not used. These bits 
always read zero; write has no effect. The following table shows alternate 
functions that can be enabled by data bus mode selection during reset. 

CSPAR1 Pin Assignments 

CSPAR1 Field CSPAR1 Signal Alternate Si'gnal 

CSPA1[4] CS10 ADDR23 

CSPA1[3] CS9 ADDR22 

CSPA1[2] CS8 ADDR21 

CSPA1[1] CS7 ADDR20 

CSPA1[0] CS6 ADDR19 

Pin Assignment Field Encoding 

Bit Field Description 

00 Discrete Output' 

01 Alternate Function' 

10 Chip Select (8-Bit Port) 

11 Chip Select (16-Bit Port) 

'Does not apply to the CSBOOT field 
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0.5.31 CSBARBT - Chip Select Base Address Register Boot ROM $VFFA48 
210 

BLKSZ 

o o o o o o o o o o o o o 

0.5.32 CSBAR[O:10] - Chip Select Base Address Registers $VFFA4C-$VFFA74 

o 

2 o 
BLKSZ 

o o o o o o o o o o o o o o o 

Each chip-select pin has an associated base address register. A base address 
is the lowest address in the block of addresses enabled by a chip select. 
ADDR[23:20] are driven to the same logic level as ADDR19. CSBARBT 
contains the base address for selection of a bootstrap peripheral memory 
device. Bit and field definition for CSBARBT and CSBAR[0:10] are the same, 
but reset block sizes differ. 

ADDR[23:11] - Base Address 
This field sets the starting address of a particular address space. 

BLKSZ - Block Size 
This field determines the size of the block above the base address that is enabled 
by the chip select. 

MC68HC16Y1 

USER'S MANUAL 

Block Size Encoding 

BLKSZ[2:0] Block Size Address Lines Compared 

000 2K ADDR[23:11] 

001 8K ADDR[23:13] 

010 16K ADDR[23:14] 

011 64K ADDR[23:16] 

100 128 K ADDR[23:17] 

101 256K ADDR[23:18] 

110 512 K ADDR[23:19] 

111 512 K ADDR[23:20] 

ADDR[23:20] are driven to the same logic level as ADDR 19. 
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0.5.33 CSORBT - Chip Select Option Register Boot ROM $YFFA4A 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 0 

I MODE I BYTE RIW I STAB I DSACK SPACE IPL I AVEC I 
RESET: 

0 0 0 0 0 0 0 

0.5.34 CSOR[O:10] - Chip Select Option Registers $YFFA4E-$YFFA76 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 0 

I MODE I BYTE RIW I STRB I DSACK SPACE IPL I AVEC I 
RESET: 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0 

Contain parameters that support bootstrap operations from peripheral memory 
devices. Bit and field definitions for CSORBT and CSOR[0:1 0] are the same. 

MODE - Asynchronous/Synchronous Mode 
Synchronous mode cannot be used with internally-generated autovectors. 

o = Asynchronous mode selected 
1 = Synchronous mode selected 

BYTE - Upper/Lower Byte Option 
The value in this field determines whether a select signal can be asserted. 

RIW - Read/Write 
This field causes a chip select to be asserted only for a read, only for a write, or for 
both read and write. 

STRB - Address Strobe/Data Strobe 
1 = Data strobe 
o = Address strobe 

DSACK - Data Strobe Acknowledge 
.-=-:::--:-=~ 

This field specifies the source of DSACK in asynchronous mode and controls wait 
state insertion. 

SPACE - Address Space Select 
This field selects an address space to be used by the chip-select logic. 

IPL - Interrupt Priority Level 
This field determines interrupt priority level when a chip-select is used for interrupt 
acknowledge. It does not affect CPU interrupt recognition. 

AVEC - Autovector Enable 
Do not enable autovector support when in synchronous mode. 

1 = Autovector enabled 
o = External interrupt vector enabled 
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MODE BYTE 

o = ASYNC 00 = Disable 

1 = SYNC 01 = Lower 

10 = Upper 

11 = Both 

MC68HC16Y1 
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Option Register Function Summary 

R/W 
00 = Rsvd 

01 = Read 

10 = Wr~e 

11 = Both 

STRB DSACK SPACE 

O=AS 0000= o WAIT OO=CPUSP 

1 =DS 0001 = 1 WAIT 01 = User SP 

0010=2WAIT 10 = SupvSP 

0011 =3WAIT 11 = StU SP 

0100 = 4 WAIT 

0101 = 5 WAIT 

0110 = 6 WAIT 

0111 = 7 WAIT 

1000= aWAIT 01 = User 

1001 = 9 WAIT 10 = Supv 

1010 = 10 WAIT 11 = stU 

1011 = 11 WAIT 

1100= 12 WAIT 

1101 = 13 WAIT 

1110 = Fterm 

1111 = External 

APPENDIX D 

REGISTER SUMMARY 

IPL AVEC 

000 = All 0= Off 

001 = Priority 1 1 =On 

010 = Priority 2 

011 = Priority 3 

100 = Priority 4 

101 = Priority 5 

110 = Priority 6 

111 = Priority 7 

000 = DatalProg 

001 = Data Sp 

010 = Prog Sp 

011 = Reserved 

100 = Reserved 

101 = Data Sp 
100= Prog Sp 

111 = Reserved 

MOTOROLA 

D-39 



EI 

0.6 Standby RAM with TPU Emulation 

Table 0-6. Standby RAM Control Register Address Map 

Address 15 817 

$YFFBOO RAM MODULE CONFIGURATION REGISTER (TRAMMCR) 

$YFFB02 RAM TEST REGISTER (TRAMTST) 

$YFFB04 RAM BASE ADDRESS REGISTER (TRAM BAR) 

$YFFB06- NOT IMPLEMENTED 
$YFFB3F 

v = M111, where M is the state of the MM bit in SCIMCR. In an M68HC16 system, M must 
always be set to one. 

0 

I 

0.6.1 TRAMMeR - TPU RAM Module Configuration Register $YFFBOO 
15 11 9 8 7 6 5 4 3 2 o 

o I 0 IPDSI 0 1 0 I RASP I NOT USED 

RESET: 

U U U 

TRAMMCR is used to determine whether the TPURAM is in STOP mode or 
normal mode. It is also used to determine in which space the array resides, and 
controls access to the base array registers. Reads of unimplemented bits 
always return zeros. Writes do not affect unimplemented bits. 

STOP - Stop Control 
0= TPURAM array operates normally. 
1 = TPURAM array enters low-power stop mode. 

This bit determines whether the TPURAM array is in low-power stop mode. Reset 
state is one, leaving the array configured for low-power stop operation. In STOP 
mode, the array retains its contents, but cannot be read or written by the CPU. This 
bit can be read or written at any time. 

PDS - Standby Power Status Bit 
o = Loss of standby power. 
1 = No loss of standby power. 

The RAM array can be powered by a standby power source (VSTBY) while Voo to the 
microcontroller is turned off. PDS indicates when VSTBY has fallen below a reference 
level for a specified period of time. To detect power loss, software must first set PDS, 
then monitor the state of PDS during normal operation and following reset. 
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RASP[1 :0] - TPURAM Array Space 
RASP limits access to the TPURAM array in microcontrollers that support separate 
user and supervisor operating modes. Because the CPU16 operates in supervisor 
mode only, RASP1 has no effect. 

RASP Space 

xo Program and Data 

X1 Program 

0.6.2 TRAMTST - TPURAM Test Register $VFFB02 

TRAMTST is used for factory test only. Reads of this register return zeros, and 
writes have no effect. 

0.6.3 TRAM BAR - TPURAM Array Base Address Register High $VFFB04 

o o o o o o o o o o o o o 

TRAM BAR specifies an array base address in the system memory map, which 
prevents accidental remapping of the array. TRAMBAR can be written only 
once after reset. 

ADDR[23:11] - TPURAM Array Base Address Field 
Specifies bits [23:11] of the array base address. To be accessed, the array must be 
enabled. Because ADDR[23:20] are driven to the same logic state as ADDR19, 
addresses in the range from $080000 to $F7FFFF cannot be accessed. 

RAMDS - RAM Array Disable Status 
Indicates whether the array is active or disabled. The array is disabled after reset. 
Writing a valid base address into TRAMBAR automatically clears RAMDS and 
enables the array. 

o = TPURAM array enabled 
1 = TPURAM array disabled 

MC68HC16Y1 
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D.7 Multichannel Communications Interface 
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Table D-7. MCCI Address Map 

Address 15 8 7 0 

$YFFCOO MCCI MODULE CONFIGURATION (MMCR) 

$YFFC02 MCCI TEST (MTEST) 

$YFFC04 SCI INTERRUPT (ILSCI) SCI INTERRUPT VECTOR (MIVR) 

$YFFC06 SPIINTERRUPT (ILSPI) RESERVED 

$YFFC08 RESERVED MCCI PIN ASSIGNMENT (PMCPAR) 

$YFFCOA RESERVED MCCI DATA DIRECTION (DDRMC) 

$YFFCOC RESERVED MCCI PORT DATA (PORTMC) 

$YFFCOE RESERVED MCCI PORT PIN STATE (PORTMCP) 

$YFFC10 RESERVED 

$YFFC12 RESERVED 

$YFFC14 RESERVED 

$YFFC16 RESERVED 

$YFFC18 SCIA CONTROL 0 (SCCROA) 

$YFFC1A SCIA CONTROL 1 (SCCR1A) 

$YFFC1C SCIA STATUS (SCSRA) 

$YFFC1E SCIA DATA (SCDRA) 

$YFFC20 RESERVED 

$YFFC22 RESERVED 

$YFFC24 RESERVED 

$YFFC26 RESERVED 

$YFFC28 SCIB CONTROL 0 (SCCROB) 

$YFFC2A SCIB CONTROL 1 (SCCR1 B) 

$YFFC2C SCIB STATUS (SCSRB) 

$YFFC2E SCIB DATA (SCDRB) 

$YFFC30 RESERVED 

$YFFC32 RESERVED 

$YFFC34 RESERVED 

$YFFC36 RESERVED 

$YFFC38 SPI CONTROL (SPCR) 

$YFFC3A RESERVED 

$YFFC3C SPI STATUS (SPSR) 

$YFFC3E SPI DATA (SPDR) 

Y = M111, where M is the state of the MM bit in SCIMCR. In an M68HC16 system, M must 
always be set to one. 
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0.7.1 MMCR - MCCI Configuration Register $YFFCOO 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 o 
I STOP I NOT USED I sUPV I NOT USED JARS 

RESET: 

o o o o o 

STOP - Stop Enable 
0= Normal MCCI clock operation 
1 = MCCI clock operation stopped 

STOP places the MCCI into a low power state by disabling the system clock in most 
parts of the module. MMCR is the only register guaranteed to be readable while 
STOP is asserted. STOP can be negated by the CPU and by reset. 

SUPV - Supervisor/Unrestricted 
0= Unrestricted access 
1 = Supervisor access 

In systems with controlled access levels, SUPV places assignable registers in 
either supervisor-only data space or unrestricted data space. All MCCI registers 
reside in supervisor-only space. Because the CPU16 operates only in supervisor 
mode, SUPV has no meaning. 

IARB - Interrupt Arbitration Identification Number 
The value in this field is used to arbitrate between simultaneous interrupt service 
requests of the same priority. Each module that can generate interrupts has an 
IARB field. To implement an arbitration scheme, each IARB field must be set to a 
different non-zero value. If an interrupt request from a module that has an IARB 
field value of $0 is recognized, the CPU16 processes a spurious interrupt 
exception. The reset value of all IARB fields other than that of the SCIM is $0 (no 
priority) to preclude interrupt processing during reset. 

0.7.2 MTEST - MCCI Test $YFFC02 

MTEST is used with SCIM test functions during factory test of the MCCI. 
Accesses to MTEST must be made while the MCU is in test mode. 
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0.7.3 ILSCI/MIVR - SCI Interrupt Request Level/MCCI Interrupt Vector $YFFC04 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

I 0 I 0 ILSCIB ILSCIA INTV[7:2] INTV[1:0] 

RESET: 

o o o o o o o o o o o o 

ILSCI determines the priority level of interrupts requested by each SCI. 
Separate fields hold interrupt priority values for SCIA and SCIB. Priority is used 
to determine which interrupt is serviced first when two or more modules or 
external peripherals simultaneously request an interrupt. 

ILSCIA, ILSCIB - interrupt Levei for SeIA, SCIB 
ILSCIA and ILSCIB determine the priority levels of SCIA and SCIB interrupts, 
respectively. This field must contain a value between $1 (lowest priority) and $7 
(highest priority) for interrupts to be recognized. 

INTV[7:2] - MeCI Interrupt Vector Number (User-defined) 

INTV[1 :0] - MCCI Interrupt Vector Number (Generated by MCCI) 
The value in the INTV fields specifies the interrupt vector number used to service 
an MCCI interrupt. At reset, MIVR is initialized to $OF, the uninitialized interrupt 
vector number. For interrupts to be serviced, INTV[7:2] must be assigned a value 
corresponding to the six MSB of one of the user-defined vectors in the exception 
vector table. The values of INTV[1 :0] are supplied by the MCCI, depending on the 
source of an MCCI interrupt request (%00 for SCIA, %01 for SCIB, and %10 for the 
SPI). Note that this arrangement requires that three adjacent vectors in the vector 
assignment table be assigned to MCCI service. 

0.7.4 ILSPI - SPI Interrupt Level $YFFC06 
15 

I 0 I 
RESET: 

0 

14 13 12 11 10 9 8 7 o 
0 ILSPI I 0 0 I 0 I RESERVED 

0 0 0 0 0 0 0 

ILSPI determines the priority of interrupts requested by the SPI. The fLSPI field 
must contain a value between $1 (lowest priority) and $7 (highest priority) for 
interrupts to be recognized. If ILSPI, ILSCIA, and ILSCIB are the same, 
simultaneous interrupt requests are recognized in SPI, SCIA, SCIB priority. 

0.7.5 PORTMC - MCCI Port Data Register $YFFCOC 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

~~ I~I~I~I~I~I~I~I~I 

Writes to PORTMC are stored in an internal data latch. If any bit of PORTMC is 
configured as discrete output, the latched value is driven onto the 
corresponding pin. Reads of PORTMC return the value of the pin only if the pin 
is configured as a discrete input. Otherwise, the value read is the latched value. 
To avoid driving undefined data, first write a byte to PORTMC, then configure 
DDRMC. 
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0.7.6 PORTMCP - MCCI Port Pin State Register $YFFCOE 
15 14 13 12 11 10 9 876543210 

RESERVED 

Reads of PORTMCP always return the state of the pins regardless of whether 
the pins are configured as input or output. Writes to PORTMCP have no effect. 

0.7.7 PMCPAR - MCCI Pin Assignment Register $YFFCOS 
15 

RESET: 

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RESERVED 0 I 0 I 0 I 0 IPMCPA31 0 IPMCPA11PMCPAOI 

0 0 0 0 0 0 0 0 

Setting a bit in PMCPAR assigns SPI pins for use as general-purpose I/O. SPI 
pins designated by PMCPAR as general-purpose I/O are controlled only by 
DDRMC and PORTMC; the SPI has no effect on these pins. PMCPAR does not 
affect the operation of the SCI submodule. 

0.7.S OORMC - MCCI Data Direction Register $YFFCOB 
15 14 13 12 11 10 9 876543210 

RESERVED I DDM71 DDM6 I DDM5 I DDM4 I DDM3 I DDM21 DDM1 I DDMO I 
RESET: 

o o o o o o o o 

DDRMC determines whether a general-purpose 110 pin is an input or an output. 
During reset, all MCCI pins are configured as general-purpose inputs. Clearing 
a bit makes the pin an input; setting a bit makes it an output. 

PMCPAR 

-
-
-
-

PMCPA3 

-
PMCPA1 

PMCPAO 

MC68HC16Y1 
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Bit 

MCCI Pin Control 

DDRMC Bit Port MC Signal 

DDM7 

DDM6 

DDMS 

DDM4 

DDM3 

DDM2 

DDM1 

DDMO 

PMC7 

PMC6 

PMC5 

PMC4 

PMC3 

PMC2 

PMC1 

PMCO 
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MCCI Pin 

TXDA 

RXDA 

TXDB 

RXDB 

SS 

SCK 

MOSI 

MISO 
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0.7.9 SCCROA, SCCROB - SCI Control Register 0 $YFFC18, $YFFC28 
15 14 13 12 11 10 9 8 765 4 3 2 o 

RESET: 

NOT USED SCBR 

o o o o o o o o o o o o 

Each SCCRO contains the baud rate selection field. Baud rate must be set 
before the SCI is enabled. The CPU can read and write this register at any 
time. 

SCBR - Baud Rate 
SCI baud rate is programmed by writing a 13-bit value to this field. Writing a value 
of zero to SCBR disables the baud rate generator. 

SCI Baud Rate = System Clock 
32SCBR 

where SCBR is in the range {1, 2, 3, ... , 8191}. 

0.7.10 SCCR1A, SCCR1B - SCI Control Register 1 $YFFC1A, $YFFC2A 
15 

I 0 

RESET: 

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

I LOOPS I WOMS I ILT PT PE M I WAKE I TIE I TCIE I RIE ILiE TE RE I RWU I SBK 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Each SCCR1 contains SCI configuration parameters. The CPU can read and 
write this register at any time. The SCI can modify RWU in some circumstances. 
In general, interrupts enabled by these control bits are cleared by reading 
SCSR, then reading (receiver status bits) or writing (transmitter status bits) 
SCDR. 

SCCR1A/B15 - Not Implemented 

LOOPS - Loop Mode 
o = Normal SCI operation, no looping, feedback path disabled 
1 = Test SCI operation, looping, feedback path enabled 

LOOPS controls a feedback path on the data serial shifter. When loop mode is 
enabled, SCI transmitter output is fed back into the receive serial shifter. TXD is 
asserted (idle line). Both transmitter and receiver must be enabled before entering 
loop mode. 
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WOMS - Wired-OR Mode for SCI Pins 
o = If configured as an output, TXD is a normal CMOS output. 
1 = If configured as an output, TXD is an open-drain output. 

WOMS determines whether the TXD pin is an open-drain output or a normal 
CMOS output. This bit is used only when TXD is an output. If TXD is used as a 
general-purpose input pin, WOMS has no effect. 

IL T - Idle-Line Detect Type 
0= Short idle-line detect (start count on first one) 
1 = Long idle-line detect (start count on first one after stop bit(s)) 

PT - Parity Type 
0= Even parity 
1 = Odd parity 

When parity is enabled, PT determines whether parity is even or odd for both the 
receiver and the transmitter. 

PE - Parity Enable 
0= SCI parity disabled 
1 = SCI parity enabled 

PE determines whether parity is enabled or disabled for both the receiver and the 
transmitter. If the received parity bit is not correct, the SCI sets the PF error flag in 
SCSR. 

When PE is set, the most significant bit (MSB) of the data field is used for the parity 
function, which results in either seven or eight bits of user data, depending on the 
condition of M bit. The following table lists the available choices. 

M PE Result 

0 0 8 Data Bits 

0 1 7 Data Bits, 1 Parity Bit 

1 0 9 Data Bits 

1 1 8 Data Bits, 1 Parity Bit 

M - Mode Select 
0= SCI frame: 1 start bit, 8 data bits, 1 stop bit (10 bits total) 
1 = SCI frame: 1 start bit, 9 data bits, 1 stop bit (11 bits total) 

WAKE - Wakeup by Address Mark 
o = SCI receiver awakened by idle-line detection 
1 = SCI receiver awakened by address mark (last bit set) 

TIE - Transmit Interrupt Ena.ble 
o = SCI TDRE interrupts inhibited 
1 = SCI TDRE interrupts enabled 

MC68HC16Y1 
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TCIE - Transmit Complete Interrupt Enable 
o = SCI TC interrupts inhibited 
1 = SCI TC interrupts enabled 

RIE - Receiver Interrupt Enable 
o = SCI RDRF interrupts inhibited 
1 = SCI RDRF interrupts enabled 

ILiE - Idle-Line Interrupt Enable 
o = SCI IDLE interrupts inhibited 
1 =: SCI IDLE interrupts enabled 

TE - Transmitter Enable 
o = SCI transmitter disabled (TXD pin can be used as general-purpose I/O) 
1 = SCI transmitter enabled (TXD pin dedicated to SCI transmitter) 

The transmitter retains control of the TXD pin until completion of any character 
transfer in progress when TE is cleared. 

RE - Receiver Enable 
0= SCI receiver disabled (status bits inhibited; RXD pin can be used as 

general-purpose 1/0) 
1 = SCI receiver enabled (RXD pin dedicated to SCI) 

RWU - Receiver Wakeup 
o = Normal receiver operation (received data recognized) 
1 = Wakeup mode enabled (received data ignored until awakened) 

Setting RWU enables the wakeup function, which allows the SCI to ignore received 
data until awakened by either an idle line or address mark (as determined by 
WAKE). When in wakeup mode, the receiver status flags are not set, and interrupts 
are inhibited. This bit is cleared automatically (returned to normal mode) when the 
receiver is awakened. 

SBK - Send Break 
o = Normal operation 
1 = Break frame(s) transmitted after completion of current frame 

SBK provides the ability to transmit a break code from the SCI. If the SCI is 
transmitting when SBK is set, it transmits continuous frames of zeros after it 
completes the current frame, until SBK is cleared. If SBK is toggled (one to zero in 
less than one frame interval), the transmitter sends only one or two break frames 
before reverting to idle line or beginning to send data. 
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0.7.11 SCSRA, SCSRB - SCI Status Register $YFFC1C, $YFFC2C 
15 14 13 12 11 10 9 8 7 6 5 4 321 0 

RESET: 

NOT USED I TORE I TC I RDRF I RAF I IDLE I OR NF FE PF 

o o o o o o o 

Each SCSR contains flags that show SCI operational conditions. These flags 
can be cleared either by hardware or by a special acknowledgement sequence. 
The sequence consists of SCSR read with flags set, followed by SCDR read 
(write in the case of TORE and TC). A long-word read can consecutively access 
both SCSR and SCDR. This action clears receive status flag bits that were set 
at the time of the read, but does not clear TDRE or TC flags. 

If an internal SCI signal for setting a status bit comes after the CPU has read the 
asserted status bits, but before the CPU has written or read register SCDR, the 
newly set status bit is not cleared. SCSR must be read again with the bit set, 
and SCDR must be written or read before the status bit is cleared. 

Reading either byte of SCSR causes all 16 bits to be accessed, and any status 
bit already set in either byte is cleared on a subsequent read or write of register 
SCDR. 

TDRE - Transmit Data Register Empty Flag 
o = Register TOR still contains data to be sent to the transmit serial shifter. 
1 = A new character can now be written to register TDR. 

TORE is set when the byte in register TDR is transferred to the transmit serial 
shifter. If TDRE is zero, transfer has not occurred and a write to TOR overwrites the 
previous value. If TDR is written before TORE has been cleared, new data is not 
transmitted. 

TC - Transmit Complete Flag 
o = SCI transmitter is busy. 
1 = SCI transmitter is idle. 

TC is set when the transmitter finishes shifting out all data, queued preambles 
(mark/idle line), or queued breaks (logic zero). The interrupt can be cleared by 
reading SCSR when TC is set and then by writing the transmit data register (TDR) 
of SCDR. 

RORF - Receive Data Register Full Flag 
o = Register RDR is empty or contains previously read data. 
1 = Register RDR contains new data. 

RDRF is set when the content of the receive serial shifter is transferred to the RDR. 
If one or more errors are detected in the received word, flag(s) NF, FE, and/or PF 
are set within the same clock cycle. 
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RAF - Receiver Active Flag 
o = SCI receiver is idle. 
1 = SCI receiver is busy. 

RAF indicates whether the SCI receiver is busy. It is set when the receiver detects 
a possible start bit and is cleared when the chosen type of idle line is detected. 
RAF can be used to reduce collisions in systems with multiple masters. 

IDLE - Idle-Line Detected Flag 
o = SCI receiver did not detect an idle-line condition. 
1 = SCI receiver detected an idle-line condition. 

iDLE is disabied when RWU in SCCR1 is set. IDLE is set when the SCI receiver 
detects the idle-line condition specified by IL T in SCCR1. If cleared, IDLE is not set 
again until after RDRF is set. RDRF is set when a break is received so that a 
subsequent idle line can be detected. 

OR - Overrun Error Flag 
0= RDRF is cleared before new data arrives. 
1 = RDRF is not cleared before new data arrives. 

OR is set when a new byte is ready to be transferred from the receive serial shifter 
to the RDR, and RDRF is still set. Data transfer is inhibited until OR is cleared. 
Previous data in RDR remains valid, but data received during overrun condition 
(including the byte that set OR) is lost. 

NF - Noise Error Flag 
o = No noise detected on the received data. 
1 = Noise occurred on the received data. 

NF is set when the SCI receiver detects nOise on a valid start bit, on any data bit, or 
on a stop bit. It is not set by noise on the idle line or on invalid start bits. Each bit is 
sampled three times. If all three samples are not the same logic level, the majority 
value is used for the received data value, and NF is set. NF is not set until an entire 
frame is received and RDRF is set. 

FE - Framing Error Flag 
1 = Framing error or break occurred on the received data. 
o = No framing error on the received data. 

FE is set when the SCI receiver detects a zero where a stop bit was to have 
occurred. FE is not set until the entire frame is received and RDRF is set. A break 
can also cause FE to be set. It is possible to miss a framing error if RXD happens to 
be at logic level one at the time when the stop bit is expected. 

PF - Parity Error Flag 
1 = Parity error occurred on the received data. 
o = No parity error on the received data. 

PF is set when the SCI receiver detects a parity error. PF is not set until the entire 
frame is received and RDRF is set. 
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0.7.12 SCORA, SCORB - SCI Data Register $VFFC1E, $VFFC2E 
15 14 13 12 11 10 9 S 7 S 5 4 321 a 

RESET: 

NOT USED I RSITSI R71T71 RSITSI RS/TSI R4/T41 R3/T31 R21T21 R11T1 I RO/TO I 

U U U U U U U U U 

Each SCDR consists of two data registers at the same address. RDR is a read­
only register that contains data received by the SCI serial interface. The data 
comes into the receive serial shifter and is transferred to RDR. TDR is a write­
only register that contains data to be transmitted. The data is first written to TDR, 
then transferred to the transmit serial shifter, where additional format bits are 
added before transmission. R[7:0]/T[7:0] contain either the first eight data bits 
received when SCDR is read, or the first eight data bits to be transmitted when 
SCDR is written. R8/T8 are used when the SCI is configured for 9-bit operation. 
When the SCI is configured for 8-bit operation, R8/T8 have no meaning or 
effect. 

0.7.13 SPCR - SPI Control Register $VFFC38 
15 

I SPIE I 
RESET: 

a 

14 13 12 11 10 9 8 7 a 
SPE I WOMP I MSTR I CPOL I CPHA I LSBF I SIZE I SPBR 

a a a a a a a a a a a a a 

SPCR contains parameters for configuring the SPI. The CPU has read and 
write access to all control bits, but the MCCI has read access only to all bits 
except SPE. Writing a new value to SPCR while the SPI is enabled disrupts 
operation. Writing the same value into SPCR while the SPI is enabled has no 
effect on SPI operation. 

SPIE - SPI Interrupt Enable 
o = SPI interrupts disabled 
1 = SPI interrupts enabled 

SPE - SPI Enable 
o = SPI is disabled. SPI pins can be used for general-purpose 1/0. 
1 = SPI is enabled. Pins allocated by PMCPAR are controlled by the SPI. 

WOMP - Wired-OR Mode for SPI Pins 
o = Outputs have normal MOS drivers. 
1 = Pins designated for output by DDRMC have open-drain drivers. 

WOMP allows SPI pins to be connected for wired-OR operation, regardless of 
whether they are used for general-purpose output or for SPI output. WOMP affects 
the pins whether the SPI is enabled or disabled. 
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MSTR - Master/Slave Mode Select 
o = SPI is a slave device and only responds to externally generated serial data. 
1 = SPI is system master and can initiate transmission to external SPI devices. 

MSTR configures the SPI for either master or slave mode operation. This bit is 
cleared on reset and can only be written by the CPU. 

CPOL - Clock Polarity 
o = The inactive state value of SCK is logic level zero. 
1 = The inactive state value of SCK is logic level one. 

CPOL is used to determine the inactive state value of the serial clock (SCK). It is 
used with CPHA to produce a desired clock/data relationship between master and 
slave devices. 

CPHA - Clock Phase 
0= Data captured on the leading edge of SCK and changed on the following 

edge of SCK. 
1 = Data is changed on the leading edge of SCK and captured on the following 

edge of SCK. 
CPHA determines which edge of SCK causes data to change and which edge 
causes data to be captured. CPHA is used with CPOL to produce a desired 
clock/data relationship between master and slave devices. CPHA is set at reset. 

LSBF - Least Significant Bit First 
o = Serial data transfer starts with MSB 
1 = Serial data transfer starts with LSB 

SIZE - Transfer Data Size 
o = 8-bit data transfer 
1 = 16-bit data transfer 

SPBR - Serial Clock Baud Rate 
The SPI uses a modulus counter to derive SCK baud rate from the MCU system 
clock. Baud rate is selected by writing a value from 2 to 255 into the SPBR field. 
Giving SPBR a value of zero or one disables the baud rate generator. The 
following equations determine the SCK baud rate: 

or 
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0.7.14 SPSR - SPI Status Register $YFFC3C 
15 14 13 12 11 10 9 7 6 5 4 3 2 0 

I SPIF I weOL I 0 I MODF I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 0 I 0 I 
RESET: 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

SPSR contains SPI status information. Only the SPI can set the bits in this 
register. The CPU reads the register to obtain status information and writes it to 
clear status flags. 

SPIF - SPI Finished Flag 
a = SPI not finished 
1 = SPI finished 

WCOl - Write Collision 
a = No write collision occurred 
1 = Write collision occurred 

MODF - Mode Fault Flag 
a = Normal operation 
1 = Another SPI node requested to become the network SPI master while the 

SPI was enabled in master mode (SS input taken low). 

0.7.15 SPOR - SPI Data Register $YFFC3E 
15 14 13 12 11 10 9 8 7 6 5 4 3 o 

UPPB LOWB 

RESET: 
U U U U U U U U U U U U U U U U 

A write to SPDR initiates transmission or reception in the master device. At the 
completion of transmission, the SPIF status bit is set in both master and slave 
devices. Received data is buffered. SPIF must be cleared before a subsequent 
transfer of data from the shift register to the buffer or overrun occurs and the byte 
or word that causes overrun is lost. Transmitted data is not buffered. A write to 
SPDR places data directly into the shift register for transmission. 

UPPB - Upper Byte 
In 16-bit transfer mode, UPPB is used to access the most significant eight bits of the 
data. Bit 15 of the SPDR is the MSB of the 16-bit data. 

LOWB - lower Byte 
In 8-bit transfer mode, data is accessed at the address of lOWB. MSB in 8-bit 
transfer mode is bit 7 of the SPDR. In 16-bit transfer mode, LOWB holds the least 
significant eight bits of the data. 
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EI 

0.8 Time Processor Unit 

Table 0-8. TPU Address Map 

Address 15 81 7 
$YFFEOO TPU MODULE CONFIGURATION (TPUMCR) 

$YFFE02 TEST CONFIGURATION (TCR) 

$YFFE04 DEVELOPMENT SUPPORT CONTROL (DSCR) 

$YFFE06 DEVELOPMENT SUPPORT STATUS (OSSR) 

$YFFE08 TPU INTERRUPT CONFIGURATION (TICR) 

$YFFEOA CHANNEL INTERRUPT ENABLE (CIER) 

$YFFEOC CHANNEL FUNCTION SELECTION 0 (CFSRO) 

$YFFEOE CHANNEL FUNCTION SELECTION 1 (CFSR1) 

$YFFE10 CHANNEL FUNCTION SELECTION 2 (CFSR2) 

$YFFE12 CHANNEL FUNCTION SELECTION 3 (CFSR3) 

$YFFE14 HOST SEQUENCE 0 (HSQRO) 

$YFFE16 HOST SEQUENCE 1 (HSQR1) 

$YFFE18 HOST SERVICE REQUEST 0 (HSRRO) 

$YFFE1A HOST SERVICE REQUEST 1 (HSRR1) 

$YFFEIC CHANNEL PRIORITY 0 (CPRO) 

$YFFE1E CHANNEL PRIORITY 1 (CPR1) 

$YFFE20 CHANNEL INTERRUPT STATUS (CISR) 

$YFFE22 LINK (LR) 

$YFFE24 SERVICE GRANT LATCH (SGLR) 

$YFFE26 DECODED CHANNEL NUMBER (DCNR) 

Y = Ml11, where M is the state of the MM bit in SCIMCR. In an M68HC16 
system, M must always be set to one. 

0.8.1 TPUMCR - TPU Module Configuration Register 
15 14 13 12 11 10 9 8 7 6 

STOP I TCR1P TCR2P EMU I T2CG I STF I SUPV I PSCK I 
RESET: 

0 0 0 0 0 0 0 0 0 

STOP - Stop Bit 
o = Internal clocks not shut down (reset condition) 
1 = Internal clocks shut down 

TCR1 P - TCR1 Prescaler Control 

5 4 

0 I 0 I 
0 0 

0 

$YFFEOO 
3 2 0 

IARB 

0 0 0 0 

Writing a value to this field sets a prescaler following the PSCK MUX for the 
indicated values. 
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TCR2P - TCR2 Prescaler Control 
Writing a value to this field sets a prescaler following the T2CG MUX for the 
indicated values. 

TCRP Value Divide Ratio 

00 1 

01 2 

10 4 

11 8 

EMU - Emulation Control 
a = TPU and RAM not in emulation mode (reset condition) 
1 = TPU and RAM in emulation mode 

T2CG - TCR2 Clock/Gate Control 
0= TCR2 pin used as clock source for TCR2 (reset condition) 
1 = TCR2 pin used as gate of DiVa clock for TCR2 

STF - Stop Flag 
0= TPU operating (reset condition) 
1 = TPU stopped 

SUPV - Supervisor Data Space 
a = Assignable registers are unrestricted (FC2 is ignored). 
1 = Assignable registers are restricted (FC2 is decoded; reset condition). 

PSCK - Prescaler Clock 
0= DIV32 (system clock/32) is input to TCR1 prescaler. 
1 = DIV4 (system clock/4) is input to TCR1 prescaler. 

IARB - Interrupt Arbitration ID Bits 
The value in this field is used to arbitrate between simultaneous interrupt service 
requests of the same priority. Each module that can generate interrupts has an 
IARB field. To implement an arbitration scheme, each IARB field must be set to a 
different non-zero value. If an interrupt request from a module that has an IARB 
field value of $0 is recognized, the CPU 16 processes a spurious interrupt 
exception. The reset value of all IARB fields other than that of the SCIM is $0 (no 
priority), to preclude interrupt processing during reset. 

0.8.2 TCR - Test Configuration Register 

This register is used for Motorola factory test only. 
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EI 

0.8.3 OSCR - Development Support Control Register 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 

$YFFE04 
a 

I HOT4 I NOT USED Ble I elKS I FRZ eel I EP 

RESET: 
a a a a a a 

HOT4 - Hang on T4 
0= Exit wait on T4 state caused by assertion of HOT4 
1 = Enter wait on T 4 state 

BlC - Branch latch Control 

Be BH Bl 8M BT 

a a a a a 

1 = Do not latch conditions into branch condition register before exiting the 
halted state or during the time-slot transition period. 

o = latch conditions into branch condition register prior to exiting halted state. 

ClKS - Stop Clocks (to TCRs) 
o = Do not stop TCRs. 
1 = Stop TCRs during the halted state. 

FRZ[1 :0] - 1MB FREEZE Response 
The FRZ bits specify the TPU microengine response to the FREEZE signal. 

FRZ[1 :0] TPU Response 

00 Ignore Freeze 

01 Reserved 

10 Freeze at End of Current Microcycle 

11 Freeze at Next Time-Slot Boundary 

CCl - Channel Conditions latch . 
CCl controls the latching of channel conditions (MRl and TDl) when CHAN is 
written. 

o = Only the pin state condition of the new channel is latched as a result of the 
write CHAN register microinstruction. 

1 = Pin state, MRl, and TDl conditions of the new channel are latched as a 
result of a write CHAN register microinstruction. 

BP, BC, BH, Bl, 8M, and BT - Breakpoint Enable Bits 
DSCR[5:0] are TPU breakpoint enables. Setting a bit 
condition. 

enables a breakpoint 

BP­
BC-

BH­
Bl­
BM­
BT-
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Break if IlPC equals j.lPC breakpoint register. 
Break if CHAN register equals channel breakpoint register at 
beginning of state or when CHAN is changed through microcode. 
Break if host service latch is asserted at beginning of state. 
Break if link service latch is asserted at beginning of state. 
Break if MRl is asserted at beginning of state. 
Break if TDl is asserted at beginning of state. 
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0.S.4 OSSR - Development Support Status Register $YFFE06 
15 14 13 12 11 10 9 8 765 4 320 

NOT USED I BKPT I PCBK I CHBK I SRBK I TPUF I NOT USED 

RESET: 
o o o o o 

BKPT - Breakpoint Asserted Flag 
If an internal breakpoint caused the TPU to enter the halted state, the TPU asserts 
the BKPT signal on the 1MB and the BKPT flag. The TPU continues to assert BKPT 
until it recognizes a breakpoint acknowledge cycle from a host, or until the FREEZE 
signal on the 1MB is asserted. 

PCBK -IlPC Breakpoint Flag 
PCBK is asserted if a breakpoint occurs because of a IlPC register match with the 
IlPC breakpoint register. PCBK is negated when the BKPT flag is negated. 

CHBK - Channel Register Breakpoint Flag 
CHBK is asserted if a breakpoint occurs because of a CHAN register match with 
the channel register breakpoint register. CHBK is negated when the BKPT flag is 
negated. 

SRBK - Service Request Breakpoint Flag 
SRBK is asserted if a breakpoint occurs because of any of the service request 
latches being asserted along with their corresponding enable flag in the 
development support control register. SRBK is negated when the BKPT flag is 
negated. 

TPUF - TPU FREEZE Flag 
TPUF is asserted whenever the TPU is in a halted state as a result of FREEZE 
being asserted. This flag is automatically negated when the TPU exits the halted 
state because of FREEZE being negated. 

O.S.S TieR - TPU Interrupt Configuration Register $YFFEOS 
o 15 14 13 12 11 10 9 8 7 6 5 4 3 2 

NOT USED CIRL CIBV NOT USED 

RESET: 
o o o o o o o 

CIRL - Channel Interrupt Request Level 
The interrupt request level for all channels is specified by this three-bit encoded 
field. Level seven for this field indicates a nonmaskable interrupt; level zero 
indicates that all channel interrupts are disabled. 

CIBV - Channel Interrupt Base Vector 
This field specifies the most significant nibble of all 16 TPU channel interrupt vector ~I 
numbers. ... 
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iii 

0.8.6 CIER - Channel Interrupt Enable Register $VFFEOA 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

1 CH 15 1 CH 141 CH 131 CH 12 1 CH 11 1 CH 10 1 CH 9 1 CH 8 1 CH 7 1 CH 6 1 CH 5 1 CH 4 1 CH 3 1 CH 2 1 CH 1 1 CH 0 I 
RESET: 

o o o o o o o o o 

CH[15:0] - Interrupt Enable/Disable for Each Channel 
o = Channel interrupts disabled 
1 = Channel interrupts enabled 

o o o o o o 

0.8.7 CFSRO-CFSR3 - Channel Function Select Ragisters$YFFEOC-$YFFEi:2 
15 14 13 12 11 10 9 8 7 6 5 4 3 

CH (15) (11) (7) (3) CH (14) (10) (6) (2) CH (3) (9) (5) (1) 

RESET: 
0 0 0 0 0 0 0 0 0 0 0 0 0 

CFSR[15:0] - Encoded One of 16 Time Functions for each Channel 

0.8.8 HSQRO - Host Sequence Register 0 
15 14 13 12 11 10 9 8 7 6 

CH 15 CH 14 CH 13 CH 12 CH 11 

RESET: 
0 0 0 0 0 0 0 0 0 0 

0.8.9 HSQR1 - Host Sequence Register 1 
15 14 13 12 11 10 9 8 7 6 

CH 7 CH 6 CH 5 CH4 CH 3 

RESET: 
0 0 0 0 0 0 0 0 0 0 

CH[15:0] - Encoded Host Sequence 

0.8.10 HSRRO - Host Service Request Register 0 
15 14 

CH 15 

RESET: 
0 0 
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13 12 11 

CH 14 

0 0 0 

10 

CH 13 

0 

9 8 7 6 

CH 12 CH 11 

0 0 0 0 
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5 4 3 

CH 10 

0 0 0 

5 4 3 

CH 2 

0 0 0 

5 4 3 

CH 10 

0 0 0 

2 1 0 

CH (12) (8) (4) (0) 

0 0 0 

$VFFE14 
2 0 

CH 9 CH 8 

0 0 0 

$VFFE16 
2 0 

CH 1 CH 0 

0 0 0 

$VFFE18 
2 0 

CH 9 CH 8 

0 0 0 
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0.8.11 HSRR1 - Host Service Request Register 1 $VFFE1A 
15 14 13 12 11 10 9 8 7 6 4 3 2 0 

CH 7 CH 6 CH 5 CH 4 CH 3 CH 2 CH 1 CH 0 

RESET: 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CH[15:0j - Encoded Type of Host Service 

CHX[1 :0] Service 
00 No Host Service (Reset Condition) 

01 Type 1 Host Service 

10 Type 2 Host Service 

11 Type 3 Host Service 

0.8.12 CPRO - Channel Priority Register 0 $VFFE1C 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 0 

CH 15 CH 14 CH13 CH 12 CH 11 CH 10 CH 9 CH 8 

RESET: 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0.8.13 CPR1 - Channel Priority Register 1 $VFFE1E 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 0 

CH 7 CH 6 CH 5 CH 4 CH 3 CH 2 CH 1 CH 0 

RESET: 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CH[15:0j - Encoded One of Three Channel Priority Levels 

CHX[1 :0] Service 

00 Disabled 

01 Low 

10 Middle 

11 High 

0.8.14 CISR - Channel Interrupt Status Register $VFFE20 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

I CH 15 I CH 141 CH 131 CH 12 I CH 11 I CH 10 I CH 9 I CH 8 I CH 7 I CH 6 I CH 5 I CH 4 I CH 3 I CH 2 I CH 1 I CH 0 I 
RESET: 

o o o o a o o o o 

CH[15:0j- Interrupt Status Bit 
o = Channel interrupt not asserted 
1 = Channel interrupt asserted 
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Function Name 

DIO 
Discrete Input/Output 

ITC 
Input Capture/ 
Input Transition Counter 

OC 
Output Compare 

PWM 
Pulse-Width Modulation 

SPWM 
Synchronized Pulse-
Width Modulation 

PMAlPMM 
Period Measurement 
with Additional/Missing 
Transition Detect 

PSP 
Position-Synchronized 
Pulse Generator 

SM 
Stepper Motor 

PPWA 
Period/Pulse-Width 
Accumulator 
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Function 
Code 

$8 

$A 

$E 

$9 

$7 

$8 

$C 

$D 

$F 

Host Service Summary 

Host Service Request Code 

1= Force Output High 

2= Force Output Low 

3= Initialization, Input Specified 

3= Initialization, Periodic Input 

3= Update Pin Status Parameter 

0= Nons 
1 = Initialization 

2= (Not Implemented) 

3= (Not Implemented) 

0= None 
1 = Host-Initiated Pulse Mode 
2= (Not Implemented) 
3= Continuous Pulse Mode 

0= None 
1 = Immediate Update Request 

2= Initialization 

3= (Not Implemented) 

0= None 
1 = (Not Implemented) 

2= Initialization 
3= Immediate Update Request 

0= None 
1 = Initialization 
2= (Not Implemented) 

3= (Not Implemented) 

0= None 

1= Immediate Update Request 

2= Initialization 

3= Force Change 

0= None 
1 = None 
2= Initialization 

3= Step Request 

0= None 

1 = (Not Implemented) 

2= Initialization 

3= (Not Implemented) 

APPENDIX D 
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Host Sequence Code· 

0= Trans Mode - Record Pin on 
Transition 

0= Trans Mode - Record Pin on 
Transition 

0= Trans Mode - Record Pin on 
Transition 

1= Match Mode - Record Pin at 
Match_Rate 

2= Record Pin State on HSR 11 

0= No Link, Single Mode 
1 = No Link, Continuous Mode 
2;' Link, Single Mode 

3= Link, Continuous Mode 

0= Execute All Functions 
1= Execute All Functions 
2= Only Update TCRn Parameters 
3= Only Update TCRn Parameters 

(None Implemented) 

0= Mode 0 
1 = Mode 1 

2= Mode 2 
3= (Not Implemented) 

0= PMA 8ank Mode 
1= PMA Count Mode 
2= PMM 8ank Mode 
3= PMM Count Mode 

0= Pulse Width Set by Angle 

1 = Pulse Width Set by Time 
2= Pulse Width Set by Angle 

3= Pulse Width Set by Time 

(None Implemented) 

0= 
1 = 
2= 
3= 

24-8it Period 
16-8it Period + Link 
24-8it Pulse Width 
16-8it Pulse Width + Link 
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0.8.15 LR - Link Register $YFFE22 
15 14 13 12 11 10 9 S 7 6 5 4 3 2 1 0 

1 CH 15 1 CH 141 CH 131 CH 12 1 CH 11 1 CH 10 1 CH 9 1 CH S 1 CH 7 1 CH 6 1 CH 5 1 CH 4 1 CH 3 1 CH 2 1 CH 1 1 CH 0 1 

RESET: 
o o o o o o o o o o 

CH[15:0j- Test Mode Link Service Request Enable Bit 
o = Link bit not asserted 
1 = Link bit asserted 

0.8.16 SGLR - Service Grant Latch Register 

o o o o o o 

$YFFE24 
15 14 13 12 11 10 9 S 7 6 5 4 3 2 1 0 

1 CH 15 1 CH 141 CH 131 CH 12 1 CH 11 1 CH 10 1 CH 9 1 CH S 1 CH 7 1 CH 6 1 CH 5 1 CH 4 1 CH 3 1 CH 2 1 CH 1 1 CH 0 1 

RESET: 
o o o o o o o o o o o o o o o o 

CH[15:0j - Service Granted Bits 

0.8.17 OCNR - Decoded Channel Number Register $YFFE26 
15 14 13 12 11 10 9 S 7 6 5 4 3 2 1 0 

1 CH1S1 CH141 CH131 CH121 CH111 CH101 CH91 CHsl CH71 CH61 CHsl CH41 CH31 CH21 CH1 1 CHO 1 

RESET: 
o o o o o o 

CH[15:0j - Service Status Bits 
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Table 0-9. MC68HC16Y1 Module Address Map 
(Assumes SCIMCR MM = 1) 

Address 15 

$FFF700 

$FFF702 

$FFF704 

$FFF706 

$FFF708 

$FFF70A 

$FFF70C 

$FFF70E 

$FFF710 

$FFF712 

$FFF714 

$FFF716 

$FFF718 

$FFF71A 

$FFF71C 

$FFF71E 

$FFF720 

$FFF722 

$FFF724 

$FFF726 

$FFF728 

$FFF72A 

$FFF72C 

$FFF72E 

$FFF730 

$FFF732 

$FFF734 

$FFF736 

$FFF738 

$FFF73A 

$FFF73C 

$FFF73E 

AID Converter 

817 

MODULE CONFIGURATION (ADCMCR) 

FACTORY TEST (ADCTST) 

(RESERVED) 

PORT ADA DATA (PORTADA) 

(RESERVED) 

ADC CONTROL 0 (ADCTLO) 

ADC CONTROL 1 (ADCTL1) 

ADCSTATUS(ADSTAT) 

RIGHT .JUSTIFIED UNSIGNED RESULT 0 (RJURRO) 

RIGHT .JUSTIFIED UNSIGNED RESULT 1 (RJURR1) 

RIGHT .JUSTIFIED UNSIGNED RESULT 2 (RJURR2) 

RIGHT .JUSTIFIED UNSIGNED RESULT 3 (RJURR3) 

RIGHT .JUSTIFIED UNSIGNED RESULT 4 (RJURR4) 

RIGHT .JUSTIFIED UNSIGNED RESULTS (RJURRS) 

RIGHT .JUSTIFIED UNSIGNED RESULT 6 (RJURR6) 

RIGHT .JUSTIFIED UNSIGNED RESULT 7 (RJURR7) 

LEFT .JUSTIFIED SIGNED RESULT 0 (LJSRRO) 

LEFT .JUSTIFIED SIGNED RESULT 1 (LJSRR1) 

LEFT .JUSTIFIED SIGNED RESULT 2 (LJSRR2) 

LEFT .JUSTIFIED SIGNED RESULT 3 (LJSRR3) 

LEFT .JUSTIFIED SIGNED RESULT 4 (LJSRR4) 

LEFT .JUSTIFIED SIGNED RESULTS (LJSRRS) 

LEFT .JUSTIFIED SIGNED RESULT 6 (LJSRR6) 

LEFT .JUSTIFIED SIGNED RESULT 7 (LJSRR7) 

LEFT -JUSTIFIED UNSIGNED RESULT 0 (LJURRO) 

LEFT -JUSTIFIED UNSIGNED RESULT 1 (LJURR1) 

LEFT -JUSTIFIED UNSIGNED RESULT 2 (LJURR2) 

LEFT-JUSTIFIED UNSIGNED RESULT 3 (LJURR3) 

LEFT-JUSTIFIED UNSIGNED RESULT 4 (LJURR4) 

LEFT .JUSTIFIED UNSIGNED RESULTS (LJURRS) 

LEFT .JUSTIFIED UNSIGNED RESULT 6 (LJURR6) 

LEFT .JUSTIFIED UNSIGNED RESULT 7 (LJURR7) 

APPENDIX D 

REGISTER SUMMARY 

0 

- -
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Table 0-9. MC68HC16V1 Module Address Map 
(Continued) 

Address 
$FFF820 

$FFF822 

$FFF824 

$FFF826 

$FFF828 

$FFF82A 

$FFF82C 

$FFF82E 

$FFF830 

$FFF832 

$FFF834 

$FFF836 

$FFF838 

$FFF83A 

$FFF83C 

$FFF83E 

MC68HC16Y1 

USER'S MANUAL 

15 

Masked ROM Module 

sl7 
MASKED ROM MODULE CONFIGURATION (MRMCR) 

NOT IMPLEMENTED 

ARMY BASE ADDRESS HIGH (ROMBAH) 

ARRAY BASE ADDRESS LOW (ROMBAL) 

ROM SIGNATURE HIGH (RSIGHI) 

ROM SIGNATURE LOW (RSIGLO) 

NOT IMPLEMENTED 

NOT IMPLEMENTED 

ROM BOOTSTRAP WORD 0 (ROMBSO) 

ROM BOOTSTRAP WORD 1 (ROMBS1) 

ROM BOOTSTRAP WORD 2 (ROMBS2) 

ROM BOOTSTRAP WORD 3 (ROMBS3) 

NOT IMPLEMENTED 

NOT IMPLEMENTED 

NOT IMPLEMENTED 

NOT IMPLEMENTED 

APPENDIX D 
REGISTER SUMMARY 

0 

MOTOROLA 
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Table 0-9. MC68HC16V1 Module Address Map 
(Continued) 

Address 

$FFF900 

$FFF902 

$FFF904 

$FFFE06 

$FFF908 

$FFF9OA 

$FFF90C 

$FFF90E 

$FFF910 

$FFF912 

$FFF914 

$FFF916 

$FFF918 

$FFF91A 

$FFF91C 

$FFF91E 

$FFF920 

$FFF922 

$FFF924 

$FFF926 

$FFF928 

$FFF92A 

$FFF92C 

$FFF92E-
$FFF93F 

General-Purpose Timer 

15 8 7 0 

GPT MODULE CONFIGURATION (GPTMCR) 

(RESERVED FOR TEST) 

INTERRUPT CONFIGURATION (lCR) 

PGP DATA DIRECTION (DDRGP) PGP DATA (PORTGP) 

OCl ACTION MASK (OCl M) OCl ACTION DATA (OCW) 

TIMER COUNTER (TeNT) 

PA CONTROL (PACTL) PA COUNTER (PACNT) 

INPUT CAPTURE 1 (TIC1) 

INPUT CAPTURE 2 (TIC2) 

INPUT CAPTURE 3 (TIC3) 

OUTPUT COMPARE 1 (TOC1) 

OUTPUT COMPARE 2 (TOC2) 

OUTPUT COMPARE 3 (TOC3) 

OUTPUT COMPARE 4 (TOC4) 

INPUT CAPTURE 4/0UTPUT COMPARE 5 (T14/05) 

TIMER CONTROL 1 (TCTL 1) TIMER CONTROL 2 (TCTL2) 

TIMER MASK 1 (TMSK1) TIMER MASK 2 (TMSK2) 

TIMER FLAG 1 (TFLG1) TIMER FLAG 2 (TFLG2) 

FORCE COMPARE (CFORC) PWM CONTROL C (PWMC) 

PWM CONTROL A (PWMA) PWM CONTROL B (PWMB) 

PWM COUNT (PWMCNT) 

PWMA BUFFER (PWMBUFA) PWMB BUFFER (PWMBUFB) 

GPT PRESCALER (PRESCL) 

RESERVED 

APPENDIX D 

REGISTER SUMMARY 
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Table 0-9. MC68HC16Y1 Module Address Map 
(Continued) 

Address 

$FFFAOO 

$FFFA02 

$FFFA04 

$FFFA06 

$FFFA08 

$FFFAOA 

$FFFAOC 

$FFFAOE 

$FFFA10 

$FFFA12 

$FFFA14 

$FFFA16 

$FFFA18 

$FFFA1A 

$FFFA1C 

$FFFA1E 

$FFFA20 

$FFFA22 

$FFFA24 

$FFFA26 

$FFFA28 

$FFFA2A 

$FFFA2C 

$FFFA2E 

$FFFA30 

$FFFA32 

$FFFA34 

$FFFA36 

$FFFA38 

$FFFA3A 

$FFFA3C 

$FFFA3E 

$FFFA4O 

$FFFA42 

$FFFA44 

$FFFA46 

$FFFA48 

MC68HC16Y1 

USER'S MANUAL 

Single-Chip Integration Module 

15 8 7 0 

SCIM MODULE CONFIGURATION (SCIMCR) 

FACTORY TEST (SCIMTR) 

CLOCK SYNTHESIZER CONTROL (SYNCR) 

UNUSED RESET STATUS (RSR) 

MODULE TEST E (SCIMTRE) 

PORT A DATA (PORTA) PORT B DATA (PORTB) 

PORT G DATA (PORTG) PORT H DATA (PORTH) 

PORT G DATA DIRECTION (DDRG) PORT H DATA DIRECTION (DDRH) 

UNUSED PORT E DATA (PORTEO) 

UNUSED PORT E DATA (PORTE1) 

PORT AlB DATA DIRECTION (DDRAB) PORT E DATA DIRECTION (DDRE) 

UNUSED PORT E PIN ASSIGNMENT (PEPAR) 

UNUSED PORT F DATA (PORTFO) 

UNUSED PORT F DATA (PORTF1) 

UNUSED PORT F DATA DIRECTION (DDRF) 

UNUSED PORT F PIN ASSIGNMENT (PFPAR) 

UNUSED SYSTEM PROTECTION CONTROL 
(SYPCR) 

PERIODIC INTERRUPT CONTROL (PICR) 

PERIODIC INTERRUPT TIMING (PITR) 

UNUSED SOFTWARE SERVICE (SWSR) 

UNUSED PORT F EDGE-DETECT CONTROL 
(PORTFE) 

UNUSED PORT F EDGE-DETECT INTERRUPT 
VECTOR (PFIVR) 

UNUSED PORT F EDGE-DETECT INTERRUPT 
LEVEL (PFLVR) 

UNUSED UNUSED 

TEST MODULE MASTER SHIFT A (TSTMSRA) 

TEST MODULE MASTER SHIFT B (TSTMSRB) 

TEST MODULE SHIFT COUNT (TSTSC) 

TEST MODULE REPETITION COUNTER (TSTRC) 

TEST MODULE CONTROL (CREG) 

TEST MODULE DISTRIBUTED (DREG) 

UNUSED UNUSED 

UNUSED UNUSED 

UNUSED PORT C DATA (PORTC) 

UNUSED UNUSED 

CHIP-SELECT PIN ASSIGNMENT (CSPARO) 

CHIP-SELECT PIN ASSIGNMENT (CSPAR1) 

CHIP-SELECT BASE BOOT (CSBARBT) 

APPENDIX D 

REGISTER SUMMARY 
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Table 0-9. MC68HC16Y1 Module Address Map 
(Continued) 

Address 15 

$FFFA4A 

$FFFA4C 

$FFFA4E 

$FFFASO 

$FFFAS2 

$FFFAS4 

$FFFASS 

$FFFAS8 

$FFFASA 

$FFFASC 

$FFFASE 

$FFFASO 

$FFFAS2 

$FFFAS4 

$FFFASS 

$FFFA68 

$FFFASA 

$FFFASC 

$FFFASE 

$FFFA70 

$FFFA72 

$FFFA74 

$FFFA7S 

$FFFA78 

$FFFA7A 

$FFFA7C 

$FFFA7E 

Address 

$FFFBOO 

$FFFB02 

$FFFB04 

$FFFB06-
$FFFB3F 

Single·Chip Integration Module (Continued) 

15 

8 7 

CHIP-SELECT OPTION BOOT (CSORBT) 

CHIP-SELECT BASE 0 (CSBARO) 

CHIP-SELECT OPTION 0 (CSORO) 

UNUSED 

UNUSED 

UNUSED 

UNUSED 

CHIP-SELECT BASE 3 (CSBAR3) 

CHIP-SELECT OPTION 3 (CSOR3) 

UNUSED 

UNUSED 

CHIP-SELECT BASE S (CSBARS) 

CHIP-SELECT OPTION S (CSORS) 

CHIP-SELECT BASE S (CSBARS) 

CHIP-SELECT OPTION S (CSORS) 

CHIP-SELECT BASE 7 (CSBAR7) 

CHIP-SELECT OPTION 7 (CSOR7) 

CHIP-SELECT BASE 8 (CSBAR8) 

CHIP-SELECT OPTION 8 (CSOR8) 

CHIP-SELECT BASE 9 (CSBAR9) 

CHIP-SELECT OPTION 9 (CSOR9) 

CHIP-SELECT BASE 10 (CSBAR1 0) 

CHIP-SELECT OPTION 10 (CSOR10) 

UNUSED UNUSED 

UNUSED UNUSED 

UNUSED UNUSED 

UNUSED UNUSED 

Standby RAM with TPU Emulation 

RAM MODULE CONFIGURATION (TRAMMCR) 

RAM TEST (TRAMTST) 

RAM BASE ADDRESS AND STATUS (TRAMBAR) 

NOT IMPLEMENTED 

APPENDIX D 
REGISTER SUMMARY 

0 

0 
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Table 0-9. MC68HC16Y1 Module Address Map 
(Continued) 

Address 

$FFFCOO 

$FFFC02 

$FFFC04 

$FFFC06 

$FFFC08 

$FFFCOA 

$FFFCOC 

$FFFCOE 

$FFFC10 

$FFFC12 

$FFFC14 

$FFFC16 

$FFFC18 

$FFFC1A 

$FFFC1C 

$FFFC1E 

$FFFC20 

$FFFC22 

$FFFC24 

$FFFC26 

$FFFC28 

$FFFC2A 

$FFFC2C 

$FFFC2E 

$FFFC30 

$FFFC32 

$FFFC34 

$FFFC36 

$FFFC38 

$FFFC3A 

$FFFC3C 

$FFFC3E 

MC68HC16Y1 

USER'S MANUAL 

15 

Multichannel Communications Interface 

8 7 0 

MCCI MODULE CONFIGURATION (MMCR) 

MCCI TEST (MTEST) 

SCI INTERRUPT (lLSCI) SCI INTERRUPT VECTOR (MIVR) 

SPIINTERRUPT (ILSPI) RESERVED 

RESERVED MCCI PIN ASSIGNMENT (PMCPAR) 

RESERVED MCCI DATA DIRECTION (DDRMC) 

RESERVED MCCI PORT DATA (PORTMC) 

RESERVED MCCI PORT PIN STATE (PORTMCP) 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

SCIA CONTROL 0 (SCCROA) 

SCiA CONTROL 1 (SCCR1A) 

SCIA STATUS (SCSRA) 

SCIA DATA (SCDRA) 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

SCIB CONTROL 0 (SCCROB) 

SCIB CONTROL 1 (SCCR1B) 

SCIB STATUS (SCSRB) 

SCIB DATA (SCDRB) 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

SPI CONTROL (SPCR) 

RESERVED 

SPI STATUS (SPSR) 

SPI DATA (SPDR) 

APPENDIX D 

REGISTER SUMMARY 

MOTOROLA 

D-67 



EI 
MOTOROLA 

D-68 

Table 0-9. MC68HC16V1 Module Address Map 
(Continued) 

Address 15 

$FFFEOO 

$FFFE02 

$FFFE04 

$FFFE06 

$FFFE08 

$FFFEOA 

$FFFEOC 

$FFFEOE 

$FFFE10 

$FFFE12 

$FFFE14 

$FFFE16 

$FFFE18 

$FFFE1A 

$FFFE1C 

$FFFE1E 

$FFFE20 

$FFFE22 

$FFFE24 

$FFFE26 

Channel 

Number 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Time Processor Unit 

8 I 7 

TPU MODULE CONFIGURATION (TPUMCR) 

TEST CONFIGURATION (TCR) 

DEVELOPMENT SUPPORT CONTROL (DSCR) 

DEVELOPMENT SUPPORT STATUS (DSSR) 

TPU INTERRUPT CONFIGURATION (TICR) 

CHANNEL !NTERRUPT ENABLE (eIER) 

CHANNEL FUNCTION SELECTION 0 (CFSRO) 

CHANNEL FUNCTION SELECTION 1 (CFSR1) 

CHANNEL FUNCTION SELECTION 2 (CFSR2) 

CHANNEL FUNCTION SELECTION 3 (CFSR3) 

HOST SEQUENCE 0 (HSQRO) 

HOST SEQUENCE 1 (HSQR1) 

HOST SERVICE REQUEST 0 (HSRRO) 

HOST SERVICE REQUEST 1 (HSRR1) 

CHANNEL PRIORITY 0 (CPRO) 

CHANNEL PRIORITY 1 (CPR1) 

CHANNEL INTERRUPT STATUS (CISR) 

LINK (LR) 

SERVICE GRANT LATCH (SGLR) 

DECODED CHANNEL NUMBER (DCNR) 

TPU Parameter RAM 

Base Parameter 

Address 0 1 2 3 4 

$FFFFF- 00 02 04 06 08 

$FFFFF- 10 12 14 16 18 

$FFFFF- 20 22 24 26 28 

$FFFFF- 30 32 34 36 38 

$FFFFF- 40 42 44 46 48 

$FFFFF- 50 52 54 56 58 

$FFFFF- 60 62 64 66 68 

$FFFFF- 70 72 74 76 78 

$FFFFF- 80 82 84 86 88 

$FFFFF- 90 92 94 96 98 

$FFFFF- AO A2 A4 A6 A8 

$FFFFF- BO B2 B4 B6 B8 

$FFFFF- CO C2 C4 C6 C8 

$FFFFF- DO 02 04 OS 08 

$FFFFF- EO E2 E4 E6 Ea 

$FFFFF- FO F2 F4 F6 Fa 

APPENDIX D 

REGISTER SUMMARY 

5 

OA 

1A 

2A 

3A 

4A 

5A 

6A 

7A 

8A 

9A 

AA 

BA 

CA 

DA 

EA 

FA 

0 

6 7 

- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -

- -
- -
EC EE 

FC FE 

MC68HC16Y1 

USER'S MANUAL 



Table 0-10. Register Bit and Field Mnemonics 

Mnemonic 

ABO 

ADDR[23:11] 

ADDR[23:16] 

ADDR[23:11] 

ASPC 

AVEC 

BC 

BH 

BKPT 

BL 

BLC 

BLKSZ 

BM 

BME 

BMT[1:0] 

BOOT 

BP 

BT 

BYTE 

C 

CA 

CB 

CC 

CCF[7:0] 

CCL 

CCTR[2:0] 

CD 

CHBK 

CH[15:0] 

CH[15:0] 

CH[15:8] 

CH[7:0] 

CH[15:8] 

CH[7:0] 

CH[15:8] 

CH[7:0] 

CH[15:0] 

CH[15:0] 

CH[15:0] 

CH[15:0] 

MC68HC16Y1 

USER'S MANUAL 

Name 

Address Bus Disable 

Chip-Select Base Address 

ROM Array Base Address 

RAM Array Base Address 

ROM Array Space Field 

Autovector Enable 

CHAN Breakpoint Enable 

THSL Breakpoint Enable 

Breakpoint Asserted Flag 

LS Breakpoint Enable 

Branch Latch Control 

Block Size 

MRL Breakpoint Enable 

Bus Monitor External Enable 

Bus Mon~or Timing 

Boot ROM Control 

PC Breakpoint Enable 

TDL Breakpoint Enable 

Upper/Lower Byte Option 

Carry Flag 

Channel Selection 

Channel Selection 

Channel Selection 

Conversion Complete Flags 

Channel Conditions Latch 

Conversion Counter 

Channel Selection 

Channel Register Breakpoint Flag 

Channel Interrupt Enable/Disable 

Channel Function Select 

Host Sequence 0 

Host Sequence 1 

Host Service Request 0 

Host Service Request 1 

Channel Priority 

Channel Priority 

Channel Interrupt Status 

Test Mode Link Request Enable 

Service Granted 

Service Status 

APPENDIX D 

REGISTER SUMMARY 

Register Location 

SCIMCR 

CSBAR[O:10], CSBARBT 

ROMBAH 

TRAM BAR 

MRMCR 

CSOR[O:10], CSORBT 

DSCR 

DSCR 

DSSR 

DSCR 

DSCR 

CSBAR[O:10], CSBARBT 

DSCR 

SYPCR 

SYPCR 

MRMCR 

DSCR 

DSCR 

CSOR[O:10], CSORBT 

CCR 

ADCTL1 

ADCTL1 

ADCTL1 

ADSTAT 

DSCR 

ADSTAT 

ADCTL1 

DSSR 

CIER 

CFSR[O:3] 

HSQRO 

HSQR1 

HSRRO 

HSRR1 

CPRO 

CPR1 

CISR 

LR 

SGLR 

DeNR 

MOTOROLA 
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Table 0-10. Register Bit and Field Mnemonics (Continued) 

Mnemonic 

CIBV 

CIRL 

CLKS 

CPHA 

CPOL 

CPROUT 

CPR[2:0] 

CPUD 

CSBOOT 

CSPAO[6:1] 

CSPA1[4:0] 

CSOR[O:10] 

DBE 

DDA 

DDB 

DDE[7:0] 

DDF[7:0] 

DDG[7:0] 

DDH[7:0] 

DDGP[7:0] 

DDM[7:0] 

DSACK 

EDGE[4:1] 

EF[7:0] 

ED IV 

EMU 

EMUL 

EV 

EXOFF 

EXT 

F1A 

F1B 

FC1 

FE 

FOC[S:1] 

FPWMA 

FPWMB 

MOTOROLA 

D-70 

Name 

Channel Interrupt Base Vector 

Channel Interrupt Request Level 

Stop Clocks 

Clock Phase 

Clock Polarity 

Compare/Capture Unit Clock Output Enable 

Timer Prescaler/PCLK Select Field 

CPU Deve!opment Support Disable 

Boot ROM Chip Select 

Chip Select Pin Assignment Fields 

Chip Select Pin Assignment Fields 

Chip Select Option Registers 

Double Bus Fault Enable 

Port A Data Direction 

Port B Data Direction 

Port E Data Direction 

Port F Data Direction 

Port G Data Direction 

Port H Data Direction 

Port GP Data Direction 

Port MC Data Direction 

Data Strobe Acknowledge 

Input Capture Edge Control 

Port FE Edge-Detect Flag 

ECLK Divide Rate 

Emulation Control 

Emulator Mode Control 

Extension Bit Overflow Flag 

External Clock Off 

External Reset 

Force Logic Level One On PWMA 

Force Logic Level One On PWMB 

Function Code Pin 1 

Framing Error 

Force Output Compare 

Force PWMA Value 

Force PWMB Value 

APPENDIX D 
REGISTER SUMMARY 

Register Location 

TICR 

TICR 

DSCR 

SPCR 

SPCR 

TMSK1/TMSK2 

TMSK1/TMSK2 

SCiMCR 

CSPARO 

CSPARO 

CSPAR1 

CSOR[O:10], CSORBT 

SYPCR 

DDRAB 

DDRAB 

DDRE 

DDRF 

DDRG 

DDRH 

DDRGPIPORTGP 

PMCPAR 

CSOR[O:10], CSORBT 

TCTL 1/TCTl2 

PORTFE 

SYNCR 

TMCR 

MRMCR 

CCR 

SCIMCR 

RSR 

CFORC,PWMC 

CFORC,PWMC 

CSPARO 

SCSRA,SCSRB 

CFORC,PWMC 

CFORC,PWMC 

CFORC,PWMC 

MC68HC16Y1 

USER'S MANUAL 



Table 0-10. Register Bit and Field Mnemonics (Continued) 

Mnemonic 

FRZ[1:0) 

FRZ[1 :0) 

FRZ[1:0) 

FRZBM 

FRZW 

H 

HLT 

HOT4 

14/05 

14/05F 

14/051 

IARB[3:0) 

IARB[3:0) 

IARB[3:0) 

IARB[3:0) 

ICF[10:8) 

ICI[3:1) 

IDLE 

ILiE 

ILSCIA, 
ILSCIB 

ILSPI 

ILT 

INCP 

INTV[7:0) 

IPA 

IPL 

IPL 

IP[2:0) 

IRL 

LJSRR 

LJURR 

LOC 

LOCK 

LOOPS 

LOSCD 

LOWB 

LSBF 

M 

MIVR 

MC68HC16Y1 

USER'S MANUAL 

Name 

Freeze Response 

Freeze Response 

Freeze Response 

Freeze Bus Monitor Enable 

Freeze Software Enable 

Half Carry Flag 

Halt Monitor Reset 

HangOnT4 

Input Capture 4/0utput Compare 5 

Input Capture 4/0utput Compare 5 Flag 

14/05 Interrupt Enable 

Interrupt Arbitration 

Interrupt Arbitration 

Interrupt Arbitration 

Interrupt Arbitration 

Input Capture Flags 

Input Capture Interrupt Enable 

Idle-line Detected 

Idle-line Interrupt Enable 

Interrupt Level For SCIA or SCIB 

SPI Interrupt Level Register 

Idle-line Detect Type 

Increment Prescaler 

Interrupt Vector Number 

Interrupt Priority Adjust 

Interrupt Priority Level 

Interrupt Priority Level 

Interrupt Priority Field 

Interrupt Request Level 

Signed Left-Justified Result 

Unsigned Left-Justified Result 

Loss of Clock Reset 

Lock Registers 

Loop Mode 

Loss of Clock Oscillator Disable 

Lower Byte 

Least Significant Bit First 

Mode Select 

MCCllnterrupt Vector 

APPENDIX D 

REGISTER SUMMARY 

Register Location 

DSCR 

ADCMCR 

GPTMCR 

SCIMCR 

SCIMCR 

CCR 

RSR 

DSCR 

PACTLlPACNT 

TFLG1/TFLG2 

TMSK1/TMSK2 

TMCR 

SCIMCR 

MMCR 

GPTMCR 

TFLG1/TFLG2 

TMSK1/TMSK2 

SCSRA,SCSRB 

SCCR1A, SCCR1B 

ILSCIIMIVR 

ILSPI 

SCCR1A, SCCR1B 

GPTMCR 

ILSCIIMIVR 

ICR 

CSOR[0:10), CSORBT 

ICR 

CCR 

ICR 

RSLT[0:7] 

RSLT[0:7) 

RSR 

MRMCR 

SCCR1A, SCCR1B 

SYNCR 

SPDR 

SPCR 

SCCR1A,SCCR1B 

ILSCIIMIVR 

MOTOROLA 
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Table 0-10. Register Bit and Field Mnemonics (Continued) 

Mnemonic 

tJIv1 

MODE 

MODF 

MSTR 

MULT 

MV 

N 

NF 

OC1O[5:1) 

OC1 M[5:1) 

OCF[4:1) 

OCI[4:1] 

OM/OL[5:2] 

OR 

PA[7:0) 

PA 

PACLK[1 :0) 

PACNT 

PADA[7:0) 

PAEN 

PAIF 

PAil 

PAIS 

PAMOD 

PAOVF 

PAOVI 

PB[7:0] 

PC[6:0) 

PCBK 

PDS 

PCLKS 

PE 

PE[7:0] 

PEDGE 

PEPA[7:0] 

PF[7:0) 

PF 

PFIV[7:0) 

PFLV[2:0) 

MOTOROLA 
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Name 

Module Mapping 

Asynchronous/Synchronous Mode 

Mode Fault Flag 

Master/Slave Mode Select 

MUltichannel Conversion 

Accumulator M Overflow Flag 

Negative Flag 

Noise Error 

OC1 Data 

OC1 Mask 

Output Compare Flags 

Output Compare Interrupt Enable 

Output Compare Mode and Level Bits 

Overrun Error 

Port A Data 

Priority Adjust 

Pulse Accumulator Clock Select 

Pulse Accumulator Counter 

Port ADA Data 

Pulse Accumulator Enable 

Pulse Accumulator Flag 

Pulse Accumulator Input Interrupt Enable 

PAl Pin State (Read Only) 

Pulse Accumulator Mode 

Pulse Accumulator Overflow Flag 

Pulse Accumulator Overflow Interrupt Enable 

Port B Data 

Port C Data 

Microprogram Counter Breakpoint Flag 

Standby Power Status 

PCLK Pin State (Read Only) 

Parity Enable 

Port E Data 

Pulse Accumulator Edge Control 

Port E Pin Assignment 

Port F Data 

Parity Error Flag 

Port F Edge-Detect Interrupt Vector 

Port F Edge-Detect Interrupt 

APPENDIX D 

REGISTER SUMMARY 

Register Location 

SCIMCR 

CSOR[0:10), CSORBT 

SPSR 

SPCR 

ADCTL1 

CCR 

CCR 

SCSRA, SCSRB 

OC1M/OC10 

OC1M/OC10 

TFLG1 ITFLG2 

TMSK1ITMSK2 

TCTL 1 ITCTL2 

SCSRA, SCSRB 

PORTA 

ICR 

PACTlJPACNT 

PACTlJPACNT 

PORTADA 

PACTlJPACNT 

TFLG1ITFLG2 

TMSK1ITMSK2 

PACTlJPACNT 

PACTlJPACNT 

TFLG1 ITFLG2 

TMSK1ITMSK2 

PORTB 

PORTC 

DSSR 

TRAMMCR 

PACTlJPACNT 

SCCR1A, SCCR1B 

PORTE 

PACTlJPACNT 

PEPAR 

PORTF 

SCSRA, SCSRB 

PFIVR 

PFLVR 

MC68HC16Y1 
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Table 0-10. Register Bit and Field Mnemonics (Continued) 

Mnemonic 

PFPA[7:0] 

PG[7:0] 

PGP[7:0] 

PH[7:0] 

PIRQL[2:0] 

PITM[7:0] 

PIV[7:0] 

PK[3:0] 

PMC[7:0] 

PMCP[7:0] 

POW 

PPROUT 

PPR[2:0] 

PRS[4:0] 

PSCK 

PT 

PTP 

R[8:0]1T[8:0] 

RAF 

RAMOS 

RASP 

RDRF 

RE 

RES10 

RIE 

RJURR 

RSP[18:16] 

RSP[15:5] 

RSTEN 

RIW 

Rv\ID 

RWU 

S 

S8CM 

SBK 

SCAN 

MC68HC16Y1 

USER'S MANUAL 

Name 

Port F Pin Assignment 

Port G Data 

Port GP Data 

Port H Data 

Periodic Interrupt Request Level 

Periodic Interrupt Timing Modulus 

Periodic Interrupt Vector 

Program Counter Address Extension Field 

Port MC Data 

MCCI Port Pin State 

Power-Up Reset 

PWM Clock Output Enable 

PWM Prescaler/PCLK Select 

Prescaler Rate Selection 

Prescaler Clock 

Parity Type 

Periodic Timer Prescaler Control 

SCI Data Receive 

Receiver Active 

RAM Array Disable Status 

RAM Array Space 

Receive Data Register Full 

Receiver Enable 

10-Bit Resolution 

Receiver Interrupt Enable 

Unsigned Right-Justified Result 

ROM Signature High 

ROM Signature Low 

Reset Enable 

ReadlWrite 

Read/Write Disable 

Receiver Wakeup 

Stop Enable 

Select 8-Conversion Sequence Mode 

Send Break 

Scan Mode Selection 

APPENDIX D 
REGISTER SUMMARY 

Register Location 

PFPAR 

PORTG 

PORTGP 

PORTH 

PICR 

PITR 

PICR 

CCR 

PORTMC 

PORTMCP 

RSR 

CFORC,PWMC 

CFORC,PWMC 

ADCTLO 

TMCR 

SCCR1A, SCCR1B 

PITR 

SCDRA, SCDRB 

SCSRA, SCSRB 

TRAMBAR 

TRAMMCR 

SCSRA, SCSRB 

SCCR1A, SCCR1B 

ADCTLO 

SCCR1A, SCCR1B 

RSLT[O:7] 

RSIGHI 

RSIGLO 

SYNCR 

CSOR[O:10], CSORBT 

SCIMCR 

SCCR1A, SCCR1B 

CCR 

ADCTL1 

SCCR1A, SCCR1B 

ADCTL1 
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Table 0-10. Register Bit and Field Mnemonics (Continued) 

Mnemonic 

SCBR 

SCF 

SFA 

SFB 

SHEN[9:8] 

SIZE 

SLIMP 

SLOCK 

SLVE 

SM 

SPACE 

SPBR 

SPE 

SPIE 

SPIF 

SRBK 

STEXT 

STF 

STOP 

STOP 

STOP 

STOP 

STOP 

STOPP 

STAB 

STSCIM 

STS[6:5] 

SUPV 

SUPV 

SUPV 

SUPV 

SUPV 

SW 

SWE 

SWP 

SWSR 

SWT[5:4] 

TC 

MOTOROLA 
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Name 

SCI Baud Rate 

Sequence Complete Flag 

PWMA Slow/Fast Select 

PWMB Slow/Fast Select 

Show Cycle Enable 

Transfer Data Size 

Limp Mode 

Synthesizer Lock 

Factory Test Mode Enabled 

Saturate Mode Bit 

Address Space Select 

Serial Clock Baud Rate 

SPI Enable 

SPI Finished Interrupt Enable 

SPI Finished Flag 

Service Request Breakpoint Flag 

Stop Mode External Clock 

Stop Flag 

Stop Control 

Stop Control 

Stop Control 

Stop Control 

Stop Control 

Stop Prescaler 

Address StrobelData Strobe 

Stop Mode Single-Chip Integration Clock 

Sample Time Selection 

Supervisor/Unrestricted 

Supervisor/Unrestricted 

Supervisor/Unrestricted 

Supervisor/Unrestricted 

Supervisor/Unrestricted 

Software Watchdog Reset 

Software Watchdog Enable 

Software Watchdog Prescale 

Software Service 

Software Watchdog Timing 

Transmit Complete 

APPENDIX D 
REGISTER SUMMARY 

Register Location 

SCCROA, SCCROB 

ADSTAT 

CFORC,PWMC 

CFORC,PWMC 

SCIMCR 

SPCR 

SYNCR 

SYNCR 

SCIMCR 

CCR 

CSOR[O:10], CSORBT 

SPCR 

SPCR 

SPCR 

SPSR 

DSSR 

SYNCR 

lMCR 

lMCR 

ADCMCR 

GPlMCR 

MMCR 

TRAMMCR 

GPlMCR 

CSOR[O:10], CSORBT 

SYNCR 

ADCTLO 

ADCMCR 

GPlMCR 

MMCR 

SCIMCR 

lMCR 

RSR 

SYPCR 

SYPCR 

SWSR 

SYPCR 

SCSRA, SCSRB 
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Table 0-10. Register Bit and Field Mnemonics (Continued) 

Mnemonic 

TCIE 

TCR1P 

TCR2P 

TORE 

TE 

TIE 

TOF 

Tal 

TPUF 

TST 

T2CG 

UPPB 

V 

VBA 

W 

WAIT 

WAKE 

WCOl 

WOMP 

WOMS 

X 

Y[5:0j 

Z 

MC68HC16Y1 
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Name 

Transmit Complete Interrupt Enable 

Timer Count 1 Prescaler Control 

Timer Count 2 Prescaler Control 

Transmit Data Empty 

Transmitter Enable 

Transmit Interrupt Enable 

Timer Overflow Flag 

Timer Overflow Interrupt Enable 

TPU Freeze Flag 

Test Submodule Reset 

Timer Count Register 2 Clock/Gate Control 

Upper Byte 

Overflow Flag 

Vector Base Address 

Frequency Control (VCO) 

Wait States 

Wakeup by Address Mark 

Write Collision 

Wired-OR Mode for SPI Pins 

Wired-OR Mode for SCI Pins 

Frequency Control Bit (Prescaler) 

Frequency Control (Counter) 

Zero Flag 

APPENDIX D 
REGISTER SUMMARY 

Register Location 

SCCR1 A, SCCR1 B 

1MCR 

1MCR 

SCSRA,SCSRB 

SCCR1A, SCCR1B 

SCCR1A, SCCR1B 

TFlG1 fTFlG2 

TMSK1fTMSK2 

DSSR 

RSR 

1MCR 

SPDR 

CCR 

ICR 

SYNCR 

MRMCR 

SCCR1A, SCCR1B 

SPSR 

SPCR 

SCCR1 A, SCCR1 B 

SYNCR 

SYNCR 

CCR 
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INDEX 
-A-

Abort ADC conversion sequence and halt 6-7 

Abort ADC conversion sequence and start new 

sequence 6-7 

Acceptable bus cycle terminations for asynchronous 

cycles 4-35 

Accumulators 5-3 

Accumulator A (A) 2-2, 5-3 

Accumulator B (B) 2-2, 5-3 

Accumulator 0 (D) 2-2, 5-3 

Accumulator E (E) 2-2, 5-3 

Accumulator M (AM) 2-2, 5-3 

Accumulator M overflow flag (MV) 2-2, 5-4 

Accumulator offset addressing mode 5-12 

ADC and 1MB data bus 6-3 

ADC module base address 6-3 

Addition and subtraction instructions 5-14 

ADDRO indicating byte offset 4-26, 4-27 

Address bus (ADDR[23:0]) 2-3, 3-7, 3-8, 4-21, 

4-41,4-42,4-45 

Address bus convention 2-8 

Address extension 5-6 

Address extension fields 2-2, 5-5 

Extended addressing extension field (EK) 2-2, 

5-5 

Index register X extension field (XK) 2-2, 5-5 

Index register Y extension field (YK) 2-2, 5-5 

Index register Z extension field (ZK) 2-2, 5-5 

Program counter extension field (PK) 2-2, 5-5 

Stack pointer extension field (SK) 2-2, 5-3, 5-6 

Address extension fields and types of access 5-6 

Address extension instructions 5-12 

Address extension register (K) 2-2, 5-5 

Address space 3-11, 4-67, 5-1 

Address space encoding 4-23, 5-3 

Address strobe (AS) 2-3, 3-5, 3-7, 3-9, 4-22, 4-39, 

4-42,4-45 
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INDEX 

Address-mark wakeup, SCI 7-11 

Addresses 20-bits wide 5-6 

Addressing modes 5-10 

Accumulator offset addressing mode 5-12 

Extended addressing modes 5-10 

Immediate addressing modes 5-10 

Indexed addressing modes 5-10 

Inherent addressing mode 5-10 

Post-modified index addressing mode 5-11 

Relative addressing modes 5-12 

Aligned word 4-25 

Amount of data transferred by bus cycle 4-25 

Analog input pins, ADC (AN[7:0]) 3-5, 3-7, 3-8, 6-3 

Analog-to-digital converter module (AD C) 3-2, 6-1 

Analog input signals (AN[7:0]) 2-3, 3-5, 3-7, 

6-3 

Analog reference pins 6-3 

Analog subsystem 6-5 

Analog supply pins 6-3 

Analog-to-digital conversions 6-9 

Buffer amplifier 6-6 

Bus interface unit, ADC (ABIU) 6-4 

Clock and prescaler control 6-7 

Clock cycles required for sample period 6-8 

Clock derived from system clock 6-7 

Clock speed 6-8 

Comparator 6-7 

Control and status registers 6-5, 6-7 

Conversion channel 6-7, 6-9 

Conversion control logic 6-9 

Conversion modes 6-9 

Conversion parameters 6-9 

Conversion time 6-14 

Conversions performed in sequences 6-9 

Differential and buffered data buses 6-3 

Digital control subsystem 6-7 

F eatu res 3-1 

MOTOROLA 
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a 

Input channel sample capacitor 6-6 

Low-power stop mode 6-4 

Module base address 6-3 

Multiplexer 6-5 

Port ADA 2-3, 6-1 

Power connections (VOOA and VSSA) 2-4, 3-7, 

6-3 

Prescaler 6-7 

RC DAC array 6-6 

Reference voltage connections (VRH and VRLl 

2-4, 3-6, 6-3 

Resolution 6-8 

Resolution time 6-14 

Result registers (RSL T[0:7)) 6-16 

Status register (ADSTAT) 6-9 

Successive approximation register (SAR) 6-16 

Transfer and resolution 6-14 

Transfertime 6-14 

Analog reference pins, ADC (VRH and VRL) 3-6, 6-3 

Analog supply pins, ADC (VOOA and VSSA) 3-6,6-3 

Application of system and clock synthesizer power 

4-53 

Arbitration between interrupt requests 4-5, 4-57 

Arbitration must always take place 4-74 

Arbitration scheme 4-58 

AS 4-29, 4-69 

Asserted, definition 2-8 

Asynchronous bus cycles 4-22 

Asynchronous exceptions 5-39 

Asynchronous input hold times 4-27 

Asynchronous input setup time 4-38 

Automatic interrupt vectors 4-56 

Autovector number 4-79 

Autovector operation timing 4-80 

Autovector signal (AVEC) 2-3, 3-5, 3-7, 4-6, 4-24 

Auxiliary timer clock input signal, GPT (PCLK) 3-6, 

3-8,8-8 

-8-

Background debugging mode (BDM) 5-41, 5-67 

Commands 5-44 

Serial interface 5-43 

Sources 5-43 

Bank switching, memory 5-6 

MOTOROLA 

1-2 

Base address, module control register 3-10 

Basic instruction formats 5-32 

Basic operand size 4-26 

Basic system 4-21 

Baud rate, SCI 7-12, 7-28 

BCD packing 5-7 

BDM commands 5-44 

BDM serial interface 5-43 

BDM sources 5-43 

BERR signal assertion and exception processing 

INDEX 

4-36,4-37 

BERR, detection/acknowledge timing 4-36, 4-44 

BG signal assertion 4-40 

BGACK signal assertion 4-40 

Bit cleared, definition 2-8 

Bit set, definition 2-8 

Block diagram, system 3-3 

Block of addresses enabled by chip select 4-64 

Block size, chip select 4-64 

Boolean 0 2-8 

Boolean 1 2-8 

Boot ROM chip-select signal (CSBOOT) 2-3, 3-5, 

3-7,4-63 

Boot ROM port size 4-63 

Boot ROM select signal automatically asserted 4-82 

Bootstrap operation 4-65 

Bootstrap operation from reset 4-71 

BR signal assertion and bus cycles 4-40 

Breakpoint 4-33, 5-40 

Breakpoint acknowledge cycle 4-33, 4-34, 4-50 

Breakpoint acknowledge cycle timing 4-50 

Breakpoint acknowledge (Type $0) cycles 4-33 

Breakpoint exception processing 4-35, 5-40 

Breakpoint mode selection 4-50 

Breakpoint number field 4-35 

Breakpoint operation 4-34, 4-35 

Breakpoint signal (BKPT) 2-3, 3-5, 3-7 

Buffer amplifier, ADC 6-6 

Bus allocation for chip-select transfers 4-65 

Bus arbitration 4-39, 4-40 

Bus arbitration control 4-58 

Bus arbitration protocols 4-39 

Bus arbitration requests 4-39 

Bus clock for MC6800 devices (ECLK) 4-19, 4-67 
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Bus cycle 4-38, 5-36 

Not terminated in the expected manner 4-36 

Regular bus cycles 4-36, 4-39 

Required for operand accesses 5-36 

Required to prefetch instruction 5-36 

Bus error 4-52 

Bus error condition 4-24 

Bus error exception processing 4-36 

Bus error with HALT asserted 4-37 

Bus error signal (BERR) 2-3, 3-5, 3-7, 4-24, 4-39, 

4-48,4-52 

BERR and immediate exception processing 4-58 

Bus grant signal (BG) 2-3, 3-5, 3-7, 4-55 

Bus grant acknowledge signal (BGACK) 2-3, 3-5, 

3-7,4-55 

BGACK indicates bus mastership 4-55 

Bus master, external 4-40 

Bus monitor 4-24, 4-37 

Monitor timing (BMT) field, 4-6 

Monitor period 4-6 

Bus request 4-58 

Bus request signal (BR) 2-3, 3-5, 3-7, 3-8, 4-52, 4-

66 

Bus signals 4-22 

Byte data type 5-7 

-c-
Capture/compare, GPT 8-1, 8-11 

Capture register 8-7 

Carry flag (C) 2-2, 5-5 

CCR bits and reset 4-55 

Central processing unit (CPU16) 5-1 

Execution model 5-34 

Execution process 5-35 

Execution unit 5-35 

Features 3-1 

Indexed addressing mode and M68HC11 direct 

mode 5-11 

Microsequencer 5-34 

Register mnemonics 2-2 

Register model 5-2 

Supporting one source and type of breakpoint 

4-50 

Changes in program flow 5-35 
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INDEX 

Changing SCI control bits 7-26 

Channel control, TPU 9-13 

Channel function aelect, TPU 9-14 

Channel interrupt enable, TPU 9-13 

Channel orthogonality, TPU 9-4 

Channel priority, TPU 9-5, 9-16 

Channel status, TPU 9-13 

Chip-select, emulation mode (CSE) 4-72 

Chip-select, emulation memory (CSM) 4-72 

Chip selects 4-1,4-62 

Assertion 4-63 

Block size 4-64 

Chip-select circuits out of reset 4-65 

Generates internal AVEC 4-66 

Logic and external interrupt acknowledge cycles 

4-66 

Operation 4-69 

Option register function 4-71 

Chip-select option registers and DSACK 4-67 

Pin assignment registers (CSPAR) 4-64 

Pin functions 4-65 

Registers 4-66 

Chip-select reset operation 4-71 

Set up for CPU space access 4-68 

Signals (CS[1 0:5)) 2-3, 3-5, 3-7, 3-8 

Clear, defined 2-8 

Clearing GPT status flags 8-7 

CLKOUT signal (68000 bus clock) 2-3, 3-5, 3-7, 3-8, 

4-12 

Clock, system 4-12 

Control 4-15, 4-20 

Mode select signal (MODCLK) 2-3, 3-5, 3-6, 

3-8,4-7,4-8,4-20 

Mode selection 4-48 

Clock control multipliers 4-15 

Operation during low-power stop 4-19 

Prescaler control 6-7 

Rate changes 4-12 

Rate during operation 4-10, 4-12 

Reference from external source 4-12 

Reference signal 4-12 

Signal duty cycle and period 4-13 

Signal from external source 4-13 

Sources 4-12 
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II 

Synthesizer operation 4-13 

Synthesizer power connection (VOOSYN) 2-4, 

3-6,4-13 

Coherency 4-57,7-2,9-5,10-2 

Combined program and data spaces 3-13 

Combining opcode tracking with other capabilities 

5-41 

Comparator, ADC 6-6, 6-7 

Comparison of CPU16 and M68HC11 CPU instruction 

sets 5-30 

Compatibility with the M68HC11 5-1 

Completion of a bus cycle 4-24 

Condition code register (CCR) 2-2, 5-4 

Conditioning mode select signals 4-64 

Conditions for external bus mastership 4-40 

Configuration options (SCIM) 4-3 

Configuration, TPU 9-11 

Connecting GPT multiplexer to external pins 8--9 

Connection between TPURAM and TPU during 

emulation 9-5 

Content of ADC result registers 6-5 

Contents of ADC control and status registers 6-5 

Continuous AID conversion 6-9 

Control registers, location in memory map 3-10 

Conventions 2-7 

Conversion channel, ADC 6-9 

Conversion control logic, ADC 6-9 

Conversion modes, ADC 6-9 

Conversion parameters, ADC 6-9 

CPU (See also Central Processing Unit) 2-2, 3-1 

Register Model 5-2 

Setting STOP bits in module configuration 

registers 4-19 

Space 4-22, 4-57 

Space address encoding 4-33, 4-70 

Space cycles 4-33 

Space type field 4-33 

External interrupt requests 4-57 

CPU16 indexed mode replacing M68HC11 direct mode 

5-12 

CSBOOT signal automatically asserted out of reset 

4-71 
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-0-

Data and size acknowledge signals (DSACK[1 :0]) 

2-3,3-5,3-7,4-22,4-6,4-34to4-52,4-72 

Data bus mode selection 4-62, 4-63 

Data bus signals (DATA[15:0]) 2-3, 3-5, 3-7, 4-21, 

4-45 

DATA mnemonic 2-8 

Data strobe signal (DS) 2-3, 3-5, 3-7, 4-23, 4-42, 

4-48,4-49 

Data types 5-7 

4-bit bank address 5-7 

4-bit signed integers 5-7 

8-bit signed and unsigned integers 5-7 

8-bit, 2-digit binary coded decimal numbers 5-7 

16-bit byte address 5-7 

16-bit fractions 5-7 

16-bit signed fractions 5-6 

20-bit addresses 5-7 

20-bit effective address 5-7 

32-bit signed and unsigned integers 5-7 

32-bit signed fractions 5-7 

36-bit signed fixed-point numbers 5-7 

Deskewing input signals 4-28 

Deterministic opcode tracking 5-41 

Development support, MCU 5-41 

INDEX 

Development serial clock signal (DSCLK) 2-3, 

3-5,3-7,5-45 

Development serial input signal (DSI) 2-3, 3-6, 

3-7,5-45 

Development serial output signal (DSO) 2-3, 3-6, 

3-7,5-44 

Development support, TPU 9-16 

Digital control subsystem, ADC 6-7 

Digital signal processing 5-47 

Double bus fault 4-38 

Driver types 3-5 

DSACK generator shared by chip-select circuits 4-63 

DSACK, BERR, and HALT assertion results 4-37 

DSACK option fields 4-32 

Duty cycle of clock signals on OC1 and PWMA 8--10 

Duty cycle ratios of PWM channels 8--17 

Dynamic bus sizing 4-22, 4-25,5-36 
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-E-

EBI data multiplexer 4-26 

ECLK (6800 bus clock) 4-67 

ECLK frequency 4-18 

Edge-detection logic, GPT 8-11,8-13 

Effect of OSACK signals 4-24 

Emulation of microcode ROM 10-4 

Emulation mode 9-13,10-4 

Enabling BOM 5-42 

Entering BOM 5-42 

Entering TPU emulation mode 9-13 

EV - extension bit overflow flag 5-4 

Event counting mode, GPT 8-16 

Event counting mode, pulse accumulator 8-16 

Event timing, TPU 9-4 

Exception 5-37 

Handler routine 5-37 

Priority 5-37 

Processing 4-38, 4-42, 4-57, 8-6 

Processing for synchronous exceptions 5-37 

Processing sequence 5-38 

Stack frame 5-38 

Vector 3-11,5-37, 7-4, 8-6 

Vector number 7-4, 8-6 

Vector table 5-38, 8-2, 10-7 

Excessively long bus cycle response times 4-36 

Execution model 5-34 

Execution of LPSTOP instruction 4-36 

Execution process 5-35 

Execution unit, CPU16 5-35 

Extended addressing extension field (EK) 2-2, 5-11 

Extended addressing modes 5-10 

Extension bit overflow flag (EV) 5-4 

Extension fields 5-5 

Extension words, BOM instruction 5-44 

External address spaces 4-21 

External arbitration circuitry 4-40 

External bus 4-1 

Arbitration 4-22, 4-39 

Circuitry 4-40 

Clock signal, 6800 (ECLK) 3-5, 3-7, 4-19 

Clock signal, 68000 (CLKOUT) 2-3, 3-5, 3-7, 

3-8,4-12 

Control logic 4-28 
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Cycles 4-6 

Interface (EBI) 4-1, 4-21 

Monitor 4-6 

External bus master 4-57 

External crystal oscillator connections (EXTAL, 

XTAL)2-3,2-4,4-13 

External device and BERR 4-35 

External device asserts RESET 4-71 

External device and IP mask value 4-71 

External exceptions 5-37 

External filter capacitor pin (XFC) 2-4, 4-14 

External interrupt request 4-5, 4-57, 4-58 

External interrupt requests as SCIM interrupts 4-57, 

4-59 

External loading and data bus pull-up drivers 4-59 

External logic on input/output or output-only pins 

4-54 

External low-leakage capacitor for system clock 

synthesizer 4-14 

External peripheral power connections (VDDE and 

VSSE)2-4 

External peripheral power pins (VDDE, VSSE) 2-4 

External RESET signal assertion 4-54 

External system clock reference signal 4-12 

External system clock signal 4-12 

Externally generated OSACK 4-29 

-F-

Factory test mode 4-6 

Factory test mode arbitration 4-41 

Fast mode 8-17, 8-19 

Fast termination cycles 4-28, 4-32 

Encoding 4-70 

Read cycle 4-32 

Write cycle 4-32 

Fast termination encoding 4-32 

Fast termination with OS asserted 4-32 

First two portions of AOC sample periods 6-8 

Forced output compare, GPT 8-14 

Format of AOC result 6-16 

Freeze mode, AOC 6-4 

Fractional multiplication and division 5-16 

Freeze mode, SCIM 4-11 

Bus monitor 4-11 
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Operation 4-11 

Signal (FREEZE) 2-3, 4-11, 5-45 

Software watchdog 4-11 

Function code signals (FC[2:0]) 2-3, 3-5, 3-7, 4-23, 

4-33,4-45 

-G-

Gated time accumulation mode 8-16 

General-purpose 110 ports 4-45,6-1,7-4,8-8 

Chip-select (port C) pin assignment register 

(CSPAR) 4-64 

Port A and Port B data direction register (DDRAB) 

4-72 

Port A (PA[7:0]) 4-45, 4-48, 4-72 

Port ADA (PADA[7:0]) 6-1 

Port B (PB[7:0]) 4-45, 4-48, 4-72 

Port C (PC[6:0]) 4-48, 4-64, 4-69, 4-72 

Port E data direction register (DDRE) 4-72 

Port E pin assignment register (PEPAR) 4-72 

Port E (PE[7:0] 4-48, 4-72 

Port F data direction register (DDRF) 4-72 

Port F pin assignment register (PFPAR) 4-46, 

4-49,4-72 

Port F (PF[7:0]) 4-48, 4-72 

Port G data direction register 4-72 

Port G (PG[7:0]) 4-45, 4-48, 4-72 

Port GP data direction register (DDRGP) 8-8, 

8-15 

Port GP (PGP[7:0]) 4-51, 8-8 

Port H data direction register 4-72 

Port H (PH[7:0]) 4-45, 4-48, 4-72 

Port MC (PMC[7:0]) 7-4, 7-5 

General-purpose timer (GPl) 3-2, 8-1 

Activities in progress before FREEZE assertion 

8-4 

Capture/compare functions 8-11 

Counter during normal operation 8-11 

Counter value during read 8-11 

Debugging without BDM 8-4 

Edge-detection logic 8-11, 8-13 

External timer clock input (PCLK) 2-3, 8-1, 8-8, 

8-9,8-11,8-16,8-19 

Features 3-2 

Freeze mode 8-3 
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INDEX 

Input capture (IC) functions 8-11 

Input capture pins (IC[1 :3]) 8-7 

Input capture/output compare pin (I04/0C5) 8-8 

Input pin synchronizers 8-3 

Interrupts 8-5 

Low-power stop operation 8-3 

Multiplexer outputs connected to external pins 

8-10 

Output compare (OC) functions 8-8, 8-11, 8-14 

Output compare pins (OC[1 :4]) 8-8 

Pin hysteresis 8-13 

Pin synchronizers 8-13 

Pins used for general-purpose I/O 8-8 

Polled and interrupt-driven operation 8-4 

Port GP (PORTGP) 2-3, 4-51, 8-8 

Prescaler 8-9 

Prescaler driven by system clock 8-9 

Prescaler read 8-9 

Pulse accumulator 8-8 

Pulse-width modulation (PWM) unit 8-17 

Single-step mode 8-4 

Slow mode 8-17, 8-19 

Status flags 8-4, 8-5, 8-7, 8-13 

Timer prescaler 8-5 

-H­

Half-carry flag (H) 2-2, 5-4 

Halt monitor 4-7 

Halt monitor reset 4-7 

Halt operation 4-39 

Halt signal (HALT) 2-3, 3-5, 3-7, 4-24, 4-29, 4-35, 

4-36,4-39,4-40,4-52 

HALT and external bus cycles 4-36 

HALT assertion, 4-29 

HALT assertion and single bus cycle operation 

4-36 

HALT assertion by external device, 4-36 

HALT during internal BERR 4-39 

HALTtiming 4-37 

Handler routine, exception 5-37 

Handshaking between MCU and external peripherals 

4-28 

Host sequence, TPU 9-14 

Host service, TPU 9-14 
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Idle frame, SCI 7-10 

Idle-line detection, SCI 7-11 

Idle-line wakeup, SCI 7-11 

Immediate addressing modes 5-11 

Implied radix point 5-7 

Index register 5-3 

Index register X (IX) 2,...2, 5-3 

Index register V (IV) 2-2, 5-3 

Index register Z (IZ) 2-2, 5-3 

Index register X extension field (XK) 2-2, 5-10 

Index register V extension field (VK) 2-2, 5-10 

Index register Z extension field (ZK) 2-2, 5-10 

Indexed addressing modes 5-10 

Individual module STOP bits 4-19,4-36 

Inherent addressing mode 5-10 

Initial AOC sample and transfer times 6-14 

Input capture (IC) functions, GPT 8-11,8-13,8-14 

Instruction extension words, BOM 5-68 

Instruction fetches 5-4, 5-8 

Instruction format 5-32 

Instruction pipeline 4-34, 5-35, 5-41, 5-35, 5-42 

State signals 3-5, 3-7, 3-8, 5-65 

Pipeline states 5-41 

Instruction pipeline signals (IPIPE[1 :0]) 2-3 

Multiplexing 5-41 

Not usable in BOM 5-43, 5-44 

Instruction set 5-11 

Instruction set abbreviations and symbols 5-29 

Instruction set summary 5-12 

Instruction timing 5-36 

Instruction types 5-33 

8-bit opcode with 4-bit index extensions 5-33 

8-bit opcode with 8-bit operand 5-33 

8-bit opcode with 8-bit prebyte, argument(s) 5-33 

8-bit opcode with 8-bit prebyte, no argument 5-33 

8-bit opcode with 20-bit argument 5-33 

Intermodule bus (1MB) 3-10 

Internal and external breakpoint signals 4-50 

Internal cycles when external bus is granted 4-53 

Internal handshaking signals generated by chip-

select logic 4-28 

Internal module power connections 2-4 
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INDEX 

Internal or external frequency source, system clock 

4-12,4-13 

Internal oscillator 4-11 

Internal phase-locked loop 4-11 

Internal pull-up drivers on data bus 4-71 

Internal register addresses 3-11 

Internal source asserts reset signal 4-53 

Interrupts 4-57 

Acknowledge and arbitration 4-58 

Acknowledge cycle 4-33, 4-58, 4-69, 4-70, 7-3 

Acknowledge cycle timing 4-59 

Acknowledge using chip-select signal 4-59, 4-69 

Arbitration 4-4, 4-58, 7-3 

Arbitration during interrupt exception processing 

4-58 

Arbitration field (IARB) 4-4, 4-58 

Interrupts as a type of asynchronous exception 

4-57 

Exception processing 4-57 

Instructions 5-23, 5-29 

Priority (IP) mask 2-2, 4-57, 4-89, 7-4 

Priority 4-57 

Interrupt priority and recognition 4-57 

Processing summary 4-60 

Recognition 4-57 

Request4-5,4-58,4-59,9-13 

Request acknowledged/no IARB contention 4-36 

Request circuitry and hysteresis 4-58 

Request signals (IRQ[7:1]) 2-3,3-6,3-8,4-57, 

7-3,8-6 

Requests 4-57 

Stack frame 5-12 

Vector number 4-59, 7-4, 8-6, 8-7 

Interrupt-driven GPT operation 8-4 

IP mask 4-58 

IPIPE[1 :0) 5-39, 5-41, 5-42, 5-44 

IPIPEOIIPIPE1 multiplexing 5-41 

IP[2:0)- Interrupt Priority field 5-5 

IPL field 4-68 

IRQ[7:1) signals 4-58 

IRQ7 nonmaskable 4-58 

IRQ[6:1) maskable 4-58 
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-L-

Largest amount of data transferred by bus cycle 4-26 

Least significant bit (LSB), definition 2-5 

Least significant word (LSW), definition 2-5 

Length of ADC conversion sequence 6-9 

Loading and data bus pull-up drivers 4-71 

Lock time, clock synthesizer 4-13 

Logic level one, definition 2-8 

Logic level zero, definition 2-8 

Long idle-line detection, SCI 7-10 

Long word data type 5-7 

Low-pass filter, clock synthesizer 4-13 

Low-power operation, MRM 11-3 

Low-power operation, SCIM 4-18 

Low-power operation, TPU ~13 

Low-power operation, TPURAM 10-3 

Low-power stop 4-55,6-4,7-3, 8-3, ~2, ~13 

Low-power stop broadcast cycle 4-19, 4-36 

Low-power stop used for GPT debugging 8-3 

LPSTOP4-36 

Broadcast cycle 4-36 

CPU space cycle shown externally 4-19, 4-36 

Instruction 4-22 

LSB, definition 2-8 

LSW, definition 2-8 

-M-

M68HC11 compatibility 5-1 

M68HC11 direct mode addressing 5-11 

M68HC11 instructions 5-13 

MAC multiplicand register (IR) 2-2 

MAC multiplier register (HR) 2-2 

MAC sign latch (SL) 2-2 

Manual nomenclature 2-1 

Conventions 2-8 

Mnemonics 2-3 

Operators 2-1 

Symbols 2-1 

Mapping of exception vector number to vector table 

5-37 

Masked ROM module (MRM) 10-1 

Default reset base address 10-1 

Emulation mode 10-4 
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INDEX 

Restricted access levels 10-2 

ROM array 11-1 

Wait states 11-3 

Match and capture handled by independent TPU 

channel hardware ~ 

Maximum allowable bus response time 4-6 

Maximum monitor period 4-29 

Maximum specified system clock frequency 4-13 

MC68HC16Y1 features 3-1 

MCU power consumption 4-19 

MCU and interrupt requests during halt 4-39 

Memory management 5-6 

Memory maps, system 3-11 

Memory organization 5-8 

Microcode executed from TPURAM module 9-3 

Microengine, TPU 9-3 

Microsequencer, CPU 5-34 

Misaligned operands 4-26 

Misaligned word 5-8 

Misaligned word transfers 4-26 

Mnemonic, definition 2-5 

MODCLK, clock mode selection pin 4-7, 4-8, 4-10 

Mode select pin 3-15, 4-62 

Modes of operation, MCU 4-13 

Module control registers 3-10 

Module mapping 3-10, 4-4 

Module pin function during reset 3-15,4-49 

Most significant bit (MSB), defined 2-8 

Most significant word (MSW), defined 2-8 

MRM access during reset 11-3 

MRM array address mapping 11-2 

Multichannel AID conversion 6-9,6-13 

Multichannel communications interface (MCCI) 7-1 

Break characters 7-8 

Frame formats 7-7 

Idle-line characters 7-8 

Initialization 7-12 

Operating modes 7-13 

Parity check 7-2, 7-7 

Pin function 7-12 

Registers 7-2 

Serial communication interface (SCI) 7-1, 7-2, 

7-5 

Serial peripheral interface (SPI) 7-1, 7-2, 7-12 
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Synchronization with incoming data stream 7-8 

Serial clock signal (SCK) 2-4, 3-5, 3-7, 3-8, 7-4 

Serial mode 7-7 

Slave mode 7-13,7-14 

Slave mode operation 7-14 

Slave select signal (55) 3-5, 3-7, 3-8, 7-4, 

7-11,7-13 

Unable to initiate transfers in slave mode 7-14 

Multiple bus errors 4 -39 

Multiple chip-select assertion 4-69 

Multiple exceptions 5-40 

Multiplexer, AOC 6-5 

Multiplexer outputs (including the PCLK signal) and 

external pins 8-10 

Multiply and accumulate registers 5-5 

Multiply and accumulate (MAC) unit 5-55 

MV - Accumulator M overflow flag 5-4 

N - Negative flag 5-4 

Negated, definition 2-8 

-N-

Negating and reasserting HALT 4-38 

Negative flag (N) 2-2, 5-4 

Negative integers 5-7 

No IARB assertion with interrupt acknowledge 4-59 

Nonmaskable interrupt 4-58 

Normal bus cycles 4-6 

NRZ (Nonreturn to zero) format, SCI 7-28 

Numeric range of branch instruction offset values 5-9 

-0-

OC1 and other OC pins, GPT 8-14, 8-10 

Occurrence of a bus error with HALT asserted 4-39 

One source and type of breakpoint 4-34 

Opcode map 5-12 

Opcode tracking and breakpoints 5-41 

Opcodes 5-33 

Operand 4-25, 4-31 

Alignment 4-26, 4-27 

Byte order 4-25 

Bytes 4-25 

Coherency 9-5 

Operand transfers, 8- and 16-bit ports 4-27 
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Operand transfer cases 4-26, 4-27 

Operating frequency 4-13 

Operators 2-1 

Order of exception handler execution 5-39 

Order of access 4-26 

-p-

Page 0 opcode 5--31 

Parameter RAM 9-3, 9-4, 9-5 

Parameter registers 9-1, 9-12 

Parity checking 7-7 

Parity error 7-7 

Periodic interrupts 4-8 

Modulus counter 4-9 

Priority 4-10 

Request level 4-10 

Timer 4-9 

Vector 4-10 

Phase comparator 4-13 

Pin and signal mnemonics 2--3, 3-5, 3-7, 3-8 

Pin assignment field encoding 4-65 

Pin assignment for 160-pin package 3-4 

Pin characteristics 3-5 

Pin function and pin electrical state 3-5, 3-7, 3-8, 

4-49 

Pin mnemonics 2--3 

Pin state during reset 4-49, 4-50 

Pipeline 4-34 

Pipeline state signals (IPIPE[1 :0]) 2-3, 3-5, 3-8, 

5-35,5-41 

Pipeline states 5-39 

PK[3:0] - Program counter address extension field 

5-5,0--3 

Polled GPT operation 8-5 

Polling GPT status registers 8-4 

PORTC data register 4-69 

Port replacement unit (PRU) 4-72 

Port size 4-24, 4-65 

Port width 4-22, 4-24 

Positioning of bytes 4-26 

Post-modified index addressing mode 5-11 

Power connections 3-7 

Power consumption 4-19 

Power-on reset 4-53 
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Power-on reset timing 4-54 

Prefetch mechanism 5-35 

Prescaler, GPT 8-9 

Prescaler control, TPU 9-2, 9-11 

Priority mask, interrupt 4-57 

Priority of TPU interrupt service requests 9-6 

Processing aborted by reset exception 4-55 

Programmable chip-select circuits 4-69 

Program and data spaces 3-11, 5-6, 5-7,11-2 

Program counter (PC) 2-2, 5-4 

Program counter extension field (PK) 2-2, 5-5 

Programmable chip-select circuits 4-69 

Programmable interrupt timer 4-9 

Programmable prescaler, ADC 6-7 

Programmable serial transfer length, SP17-6 

Programming register model 2-2 

Pseudolinear address space 3-11,5-1 

Pulse accumulator, GPT 8-16 

Pulse-width modulation (PWM) unit, GPT 8-17 

-0-

Quotient out signal (QUOT) 2-4 

-R-

Range of mnemonics, definition 2-5 

RC DAC array, ADC 6-6 

Re-enable GPT status flag 8-5 

Read cycle 4-30 

Read/write signal (RtW) 2-4, 3-6, 3-8, 4-23, 4-29, 

4-39,4-52,4-69 

Reduce MCU power consumption selectively 4-9 

Reduce MCU power consumption to a minimum 4-9 

Reference crystal 4-13 

Register access 4-5 

Regular bus cycles 4-28 

Relative addressing modes 5-12 

Reset 4-42 

As asynchronous exception 4-42 

As highest-priority CPU16 exception 4-42 

At end of bus cycle 4-7, 4-43 

Control logic 4-43 

Exception processing 4-42 

Gated by CLKOUT 4-54 
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Mode selection 3-15 

Processing 4-55 

Signal (RESET) 2-4, 3-6, 3-8, 4-56 

Source 4-42 

States of other MCU module pins 4-51 

States of SCIM pins 4-51 

Status register (RSR) 4-5, 4-56 

Value of SCIM IARB field 4-5 

Vectors 3-11, 8-5 

Reset signal (RESET) 2-4, 3-6, 3-8, 4-42, 4-56 

RESET assertion period 4-68 

RESET input 4-42 

RESET synchronized to system clock 4-42 

Reset value of IARB for the SCIM 4-5 

Reset during TPURAM access 10-4 

Resets gated by CLKOUT 4-43 

Resolution, ADC 6-8 

Resolution time, ADC 6-14 

Result registers, ADC 6-16 

Returning from BDM 5-45 

RTI instruction 5-40 

ROM array 11-1 

ROM array address space type 11-2 

ROM array verification 11-3 

INDEX 

ROM array base address 11-2 

-5-

S - STOP enable b~ 5-4 

Sample capacitor, ADC 6-6 

Sample time, ADC 6-8, 6-14 

Saturation mode control bit (SM) 2-2, 5-5 

Scheduler, TPU 9-3 

SCIA and SCIB, MCCI 7-3, 7-4 

Separated program and data spaces 3-13 

Separate program and data spaces 3-11 

Serial communication interface (SCI) 7-2, 7-5 

Baud rate 7-8 

Data frame 7-6 

Errors 7-9, 7-10 

Parity checking 7-7 

Pin function 7-5 

Receive time clock (RT) 7-8, 7-11 

Receiver bit processor logic 7-10 

Receiver idle-line detection 7-10 
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Receiver operation 7-9 

Receiver wakeup 7-10 

Registers 7-6 

Serial frame formats 7-7 

Short idle-line detection 7-11 

Transmitter double-buffered 7-8 

Transmitter operation 7-8 

Serial data transferred MSB first 7-6 

Serial frame formats, SCI 7-6 

Serial peripheral interface (SPI) 7-12 

Clock 7-13 

Modes 7-13 

Mode fault 7-14 

Operation 7-13 

Phase and polarity 7-13 

Pin function 7-12 

Registers 7-12 

Write collision 7-13 

Set, definition 2-8 

Setting STOP bits in module configuration registers 

4-36 

Short and long idle-line detection, SCI 7-11 

Short branch instructions 5-23 

Show cycle 4-5,4-41 

Show cycle enable bits 4-5 

Signal assertion, definition 2-5 

Signal characteristics 3-7 

Signal function 3-9 

Signal mnemonics 2-8 

Signal negation, definition 2-5 

Signed 8-bit offset 5-11 

Signed 16-bit offset 5-11 

Signed 32-bit fractions 5-7 

Signed 36-bit fixed-point numbers 5-7 

Signed branches 5-23, 5-25 

Signed left-justified conversion format, ADC 6-17 

Signed relative offset 5-27 

Simple b!:anches 5-2, 5-25 

Single buffer amplifier, ADC 6-6 

Single bus cycle operation 4-22 

Single-channel AID conversion, ADC 6-12 

Single-chip integration module (SCIM) 4-1 

Asynchronous bus cycles 4-22 

Automatic interrupt vectors 4-56 
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Boot ROM chip-select signal 4-2 

Breakpoints 4-33 

Bus arbitration, external 4-39, 4-40 

Bus cycle 4-38 to 4-40 

Bus error 4-52 

Bus grant 4-38, 4-55 

Bus monitor 4-5, 4-6, 4-24, 4-37 

Bus request 4-58 

Bus signals 4-22 

Chip-select block 4-2 

Chip selects 4-1, 4-62 

Clock, system 4-12 

Configuration and protection block 4-2 

CPU space 4-22, 4-57 

Data bus mode selection 4-62, 4-63 

Deskews signals 4-28 

Dynamic bus sizing 4-22, 4-25 

Emulation chip-select signals 4-2 

Exception 4-38, 4-42, 4-57 

External bus interface 4-1, 4-21 

Features 3-1 

Freeze mode 4-11 

Fully expanded mode 4-3, 4-4, 4-45 

Halt monitor 4-7 

Interrupts 4-57 

Low-power operation 4-10, 4-18 

MCU power consumption 4-19 

Modes of operation 4-3,4-44, 4-45 

Operand transfer cases 4-26 

Partially expanded mode 4-3, 4-44, 4-45 

Periodic interrupt generator 4-2 

Periodic interrupts 4-8 

Ports 4-45, 4-64 

Port size 4-24, 4-65 

Port width 4-22, 4-24 

Reset 4-42 

Show cycles 4-5, 4-41 

Single-chip mode 4-3, 4-44, 4-45 

Size signal encoding 4-22 

Software watchdog 4-8 

Spurious interrupts 4-5, 4-60 

System configuration and protection 4-3 

Three-line handshaking interface 4-22 
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II 

Using chip-select signals for interrupt acknowledge 

4-69 

Single or continuous ADC conversion 6-10 

Single or multiple channel ADC conversion 6-9 

Sixteen-bit fractions 5-7 

Sixteen-bit port 4-25 

Sixteen-bit signed fractions 5-7 

Sixteen-bit (word) signed and unsigned integers 5-7 

Size signals (SIZ[1 :0)) 4-22, 4-29 

Slave mode, SP17-13, 7-14 

Slave (factory test) mode arbitration 4-41 

Slow mode, GPT 8-17,8-19 

SM - Saturate mode bit 5-5 

Software and idle-line arbitration, SCI 7-11 

Software watchdog 4-8 

Software watchdog ratio 4-8 

Software watchdog service sequence 4-8 

SPI pin functions 7-4 

Specific mnemonic, definition 2-5 

Spurious interrupts 4-5, 4-60 

Cycle 4-79 

Exception 4-60 

Exception vector 4-7,4-74 

Monitor 4-7, 4-11, 4-79 

Vector number 4-7,4-79 

SS state between transfers 7-4 

Stack pointer extension field (SK) 2-2, 5-5 

Stack pointer (SP) 2-2, 5-3 

Standard exception processing sequence 4-38 

Standby RAM with TPU emulation (TPURAM) 10-1 

Array base address 10-1 

Address registers and low-power stop mode 10-1 

Array address mapping 10-1 

Array address space type 10-2 

Array status during low-power stop 10-2 

Features 3-2 

Standby and low-power stop operation 10-2 

Standby RAM power connection 2-4, 3-7, 10-2 

Start bit, SCI 7-11 

State of GPT timer during freeze mode 8-3 

State of MODCLK pin during reset 4-13 

State of MRM following reset 11-3 

State signals 5-41 

Status flags 8-4, 8-7, 8-13 

Stop bit 8-38 

Stop disable control bit (S) 2-2 

Stop enable bit (S) 5-4 

STOP reset state, MRM 11-3 

Subroutines 5-29 

Successive approximation register, ADC 6-16 

Switching between master/slave modes 7-13 

Symbols and operators 2-1 

Synchronization to CLKOUT 4-28 

Synchronizer, GPT 8-13 

Synchronous exceptions 5-39 

Synchronous reset during MRM access 11-4 

System clock 4-2, 4-9 

Control 4-19 

Control multipliers 4-15 

Frequencies 4-15 

Low-pass filter 4-13 

Mode select (MODCLK) signal 2-3, 3-6, 3-8, 

4-18 

Mode selection 4-64 

Operation during low-power stop 4-11, 4-18, 

4-36 

Rate changes 4-19 

Rate during operation 4-19 

Reference signal 4-13 

Signal (CLKOUT) 2-3, 3-5, 3-8 

Signal input from external source 4-12 

Signal duty cycle and period 4-13, 4-14 

Signal generated externally 4-13 

Sources 4-13 

States 4-27 

Synthesizer operation 4-13 

Synthesizer power connection 2-4, 3-6, 4-14 

VCO ramp time 4-14 

Voltage controlled oscillator (VCO) 4-14 

System configuration and protection 4-3 

System frequencies 4-15 

System debugging 5-41 

System memory maps 3-10 

System power connections 2-4, 3-7 

System synchronized to CLKOUT 4-28 

System test 4-1 
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Termination of bus cycle for bus error condition 4-35 

Termination of bus error cycles 4-37 

Three-line handshaking interface 4-22 

Three-state control pin 4-55 

Three-state control signal (TSC) 2-4, 3-6, 3-8 

Time bases, TPU 9-2 

Time functions, TPU 9-7 

Discrete input/output 9-7 

Input capture/input transition counter 9-7 

Output compare 9-7 

Period measurement with additional transition 

detect 9-8 

Period measurement with missing transition 

detect 9-9 

Period/pulse-width accumulator 9-10 

Position-synchronized pulse generator 9-9 

Pulse-width modulation 9-8 

Stepper motor 9-9 

Synchronized pulse-width modulation 9-8 

Time processor unit (TPU) 9-1 

Channel control 9-13 

Channel function select 9-14 

Channel interrupt enable 9-13 

Channel orthogonality 9-4 

Channel parameters organized as 128 16-bit 

words 9-3 

Channel priority 9-5, 9-16 

Channel status 9-13 

Channels contain identical hardware 9-4 

Coherency 9-5 

Components 9-2 

Connection between TPURAM and TPU during 

emulation 9-5 

Control-store ROM microcode for factory-masked 

functions 9-3 

Development support and test 9-16 

Emulation capability 9-5 

Event timing 9-4 

Functions related to 16-bit timebases 9-4 

Host sequence 9-14 

Host service 9-14 

Interrupts 9-6 

Low-power stop operation 9-13 
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Match and capture handled by independent 

channel hardware 9-4 

Memory map contains three groups of registers 

9-11 

Microcode executed from TPURAM module 9-3 

Microengine 9-3 

Parameter RAM 9-3 

Prescaler control 9-2, 9-11 

Priority of interrupt service requests 9-6 

Scheduler 9-3 

System configuration 9-11 

Time bases 9-2 

Time functions 9-7 

Timer Channels 9-2 

Time required for internal CPU operations 5-36 

Timing of BERR detection/acknowledge 4-36, 4-44 

Timing of chip-select assertion in asynchronous mode 

4-62,4-67 

Total AID conversion time 6-14 

Total execution time 5-35 

TPU channel parameters organized as 128 16-bit 

words 9-3 

TPU channels contain identical hardware 9-4 

TPU components 9-2 

TPU emulation capability 9-5 

TPU interrupts 9-6 

TPU library functions 9-5 

TPU ROM control store 9-3, 9-5 

Transfer and resolution, ADC 6-14 

Transfer length options, SP17-14 

Transfer delay, SP17-13 

Transfertime, ADC 6-14 

Transfer time, SPI 7-14 

TSC during power-up reset 4-55 

Two or more external devices as bus master 4-40 

Two or more IARB fields with same nonzero value 

4-58 

Two sources of bus exception control cycles 4-35 

Two-cycle bus access 4-88 

Two-cycle external bus transfer 4-32 

Two's complement overflow indicator (V) 2-2, 5-5 

TXD direction with SCI transmitter disabled 7-5 

Type of SCI wakeup 7-11 

Types of exceptions 5-37 

MOTOROLA 

1-13 .. 



II 

-U-

Un initialized interrupt vector 7-4 

Unsigned branches 5-26 

Unsigned conditional branches 5-24 

Unsigned left-justified conversion format, ADC 6-16 

Unsigned right-justified conversion format, ADC 6-16 

Use of TSC during power-up reset 4-55 

User-defined interrupt vector number 7-4, 7-7, 8-7 

Using chip-select for 16-bit memory bank-select 4-69 

Using chip-select for interrupt acknowledge 4-69 

-V-

v - Overflow flag 5-5 

Value of DSACK field 4-68 

VCO ramp time 4-53 

VDDA, VSSA and analog ADC circuitry 6-3 

V DD ramp time 4-53, 10-3 

Vector numbers 5-39 

VRH and VRL analog reference 6-3 

Voltage-controlled oscillator, clock synthesizer 4-13 

-w-
Wait states 4-28, 8-3, 11-3 

Watchdog clock rate 4-7 

Watchdog timer 4-7 

Word data type 5-7 

Write cycle 4-31 

Write cycles in progress during reset 4-43 

Writing to GPT timer counter in freeze mode 8-11 

-z-
Z - Zero flag 2-2, 5-4, D-3 

- NUMERIC -

4-bit bank address 5-6 

4-bit signed integers 5-6 

8-bit signed and unsigned integers 5-6 

8-bit opcode with 8-bit operand 5-33 

8-bit opcode with 8-bit prebyte, argument{s) 5-33 

8-bit opcode with 8-bitprebyte, no argument 5-33 

8-bit opcode with 4-bit index extensions 5-33 

8-bit opcode with 20-bit argument 5-33 
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INDEX 

8-bit port 4-24 

8-bit, 2-digit binary coded decimal numbers 5-6 

16-bit byte address 5-6 

16-bit fractions 5-7 

16-bit port 4-24 

16-bit signed fractions 5-6 

16-bit (word) signed and unsigned integers 5-6 

20-bit addresses 5-6 

20-bit effective address 5-6 

32-bit (long word) signed and unsigned integers 5-6 

32-bit signed fractions 5-6 

36-bit signed fixed-point numbers 5-6 

6800 bus clock signal (ECLK) 2-3 

68000 bus clock signal (CLKOUT) 2-3 
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