


































































































































































































































































































































































































































































































MITSUBISHI LSlIs

MS5L8279P-5

PROGRAMMABLE KEYBOARD/DISPLAY INTERFACE

TIMING DIAGRAM

Read operation

tem)
tw(r) |
N v
™ K
tsuta—r) th(a-s)
V4
TS, A
N
tpzv(r—pa) tpvz(a—oa)
tezv(a—pa)
r AN
Do~Dy
(DATA OUTPUTS) N Z
Write operation
tow) A|
| twiw)
WR N /L
7
tsua—w) ‘ thiw-a)
TS, A
| tsu(ba—w) 'h(W‘D:Q)
Do~D7
(DATA INPUTS)
Clock input tois)
tw(s)
V4
CLK /
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MITSUBISHI LSIs

M5L8279P-5

PROGRAMMABLE KEYBOARD/DISPLAY INTERFACE

APPLICATION EXAMPLE

CNTL CONTROL
SHIFT 8X 8 KEY
o SHIFT  EYBOARD
RETU MATRIX
8-ROW
8, LiNes | RS
CODE
Vee(5V)
37y 36 8 LINES
CNTL SHIFT Ro~Ry]
INTERRUPT REQUEST INT ANt v L 8
BIDIRECTIONAL 2
8 BUS Ves|
DATA BUSfe—+————>{Do~D; 111 GND(0V)
3-8DECODER | (Note 8)
- M5L8279P-5
MICROPROCESSOR —
SYSTEM RD 10 3=5 3
controt! bo WE__ ' dwm ~a) 4, SCAN LINE
4
RESET 9 L. oo
CS 24—
S s
ADDRESS BUS 416 DECODER | (Not
A 2l DRIVE (Note 8)
| BD
CLOCK CLK 3 .Jeik BO 15 "
0OBy~0B;3; OAUNOAEL
M5L8085AP
BLANKING ADDRESS
4 DISPLAY
DATA DISPLAY
. 16-DIGITS

Note 8 : When using an 8-bit character display of more than 9 digits for the decoder display, it is necessary to provide
two decoders for example 4 =10 decoder, 4 —+16 decoder and key scan 3 — 8 decoder.
Only Sy, S1 and S; may be used as inputs to the key scan3 — 8 decoder.
(Don't drive the keyboard decoder with the MSB of the scan line )
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MITSUBISHI LSIs

NOTICE FOR CMOS PERIPHERALS

4. TRANSFER CHARACTERISTICS AND
POWER DISSIPATION

For COMS devices, the circuit threshold voltage is approx-

imately one-half of Vgc. Contrasted with NMOS logic,

where threshold voltage is a fixed level not related to supp-

ly voltage, ideal transfer characteristics can be achieved.

In order to maintain compatibility with the conventional

NMOS devices, transfer characteristics of CMOS peripher-

als 1/0 circuits have been established at TTL level.

Fig. 4 illustrates input voltage V| versus supply current Icc

for M5M82C55AP-2. Here, when V|y reaches 1.3 to 1.5V,

the resuiting switch in internal circuits causes a sharp in-

crease in lgc flow.

(PORT-A, MODE 0 INPUT)
250 o !’C
Veo=5.5V|| Ta=25
200
Veo=5V
< 150
S yge=4.5v
8
= 100
50
A
0 1 2 3 4 5 6
Vin (V)
Fig. 4 Input voltage vs. dissipation current

M5M82C55AP-2

In a CMOS curcuit, since p-channel and n-channel transis-
tors are connected in series between the Vg and Vgg, as
long as gate voltage is at the Vg or Vgs level, one of the
two transistors will be in an off state. Consequently, fixing
the input pin at the V¢ or Vgs level causes the static dis-
sipation current (Icc) flow from the Ve to Vsg pin to consist
only of p-n junction leakage current. As a consequence, the
per-gate static dissipation current remains at about 50pA at
Ta=25C,.and will not go over more than a few nanoam-
peres even at Ta=85C. This is the primary reason behind
CMOS devices low power dissipation.

Note however that power dissipation does increase when
CMOS circuits are used in the switching mode. As was
mentioned in the transfer characteristic description, tran-
sients in the input voltage cause current to flow from the
Vce to Vss. The amount of current flow increases relative to
higher Vgc values and operating frequency. Additionally,
when capacitive loads (load capacitance also varies de-
pending on the number of fanouts) are connected to the
device, charging currents will be requied, which also in-

creases power dissipation.

The M5M82C55AP-2 illustrated in Fig. 4 has parallel-
connected I/O ports, and is relatively limited in switching
operations. However, devices such as the programmable
timer M5M82C54P are subjected to constant clock opera-
tions, and the current flow for each CMOS circuit must be
added to get the total for the device. As shown in Fing. 5,
currnet dissipation increases along with increases in oper-
ating frequency.

7
/
6 Veo=5V /
5 DUTY=50%
- nesc| |/
< 4
= /
8 3 /
2 /,
1
0
100k MM 2 5 810M
fc (Hz)

Fig. 5 Operating frequency vs. power dissipation
M5M82C54P

The power dissipation characteristics of DMA controller
M5MB82C37AP-5 are illustrated in Fig.6.

5 |
Vee=|
‘ 5.5V
_ ;MV
E 3+ / 4.5V
’ /
T /7
] —
1 1 1
0 1 2 3 4 5
fc (MHz)

Fig. 6 Operating frequency vs. power dissipation

M5M82C37AP-5
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NOTICE FOR CMOS PERIPHERALS

be driven, so signal switching response is slower. In this
case, the load (s) to be driven must be divided (or allo-
cated to several devices) as with previous devices.

e
w

Veo=4.5V

fVoo=
/:vCc gvl go‘c

tVeo=5v | | Ta=
fVoe=s, 5V 25¢
| Voo=4.5V
EVoo=5V]
Vag=>5.5V

e
N

\
\\\\

Vou (DATA BUS)(V)

e

Ta=

0 1 2
lo (DATA BUS)(mA)

w
~

Fig. 9 loL-VoL characteristics M6M82C55AP-2

7. INPUT CIRCUIT

Fig. 10 shows an equivalent circuit diagram of the input cir-
cuit for CMOS peripheral devices. The gate oxide layer of
the transistors is extremely thin, and high voltages applied
directly to the gates are likely to rupture their insulation,

—40C

causing permanent demage to the device. To prevent gate
damage, the diodes and input resistor shown in the dia-
gram form a protection circuit.

Since threshold voltage for the input transistor is set at
approximately 1.5V, as noted in section 4, if the input vol-
tage is held at this level, a through current starts to flow
from V¢ to Vgs. In systems where low dissipation current is
required, this characteristic can cause problems in the de-
sign of the power supply.

Where a data bus is left floating, through current is likely to
become a particular problem, so bus lines should be fixed
at a certain level with a pull-up (or pull-down) circuit hav-
ing high resistance values.

Vee
i3
Poly-Si .
Vy=le
Input @———AAn il 5V
R=1KO (at Vee=5V)
w1
Vss

Fig. 10 CMOS peripheral device input circuit

(equivalent diagram)

DATA BUS TIMING

WRITE

READ

Address, CS ’( )‘ Address, CS }( )F
th
@ _ — twir) e
2 | obaTA (INPUT) X staee X RD TN
z ts
e twiw) fp—
_ 4 DATA (OUTPUT) VALID
WR N/
max200/250ns
ts th
Address, CS )( Address, G5 )(
%0 tw(r) —
Q | paTA(NPUT) X sTaBLe 7B -\ y
© twiw) —=—r—- tpzv(r—DaQ)
o T\
WR DATA (OUTPUT) £ VALID
ts, th=0ns ts, th=0ns

* M5M82C51AP, M56M82C55AP-2, M5M82C59AP-2

Fig. 11 Bus timing characteristics
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NOTICE FOR CMOS PERIPHERALS

Vee Vee
V, V,
RE1KQ Vi e cc
Viyo—| Input Outputl—o Input Output}—o
Vss : Vss

cc
No diode

C
No diode

ss

__________ o Vee
Viz Diode used Vi Diode used
Vs Emm = mmmmmmm- v

Fig. 13 Preventing latchup when using differential circuits

Veo Condition (e)

Condition (e) can be created by exceeding the absolute
T Relay| maximum voltage ratings at the Vgc pin. Also, even though
Vee ' V' is within the recommended operating conditions, de-
v, R Input Output _\_0. O;yF vice latchup can be caused by the surge voltage superim-
v "'0_ 22uF posing at power ON, or crosstalk between lines. The vol-
22 tage at V¢ should never exceed absolute maximum rating

values under any circumstances.
rL7 Provisions should be made to reduce power ON surge vol-

tage to a minimum, and as described in section 6, a capaci-
tor should be connected beteen V¢ and Vgg to reduce im-

pedance in the power line.
Input I | l l
Vee —-Mrkr- =-==Vcc No capacitor

Voo =Ny == == V/c Capacitor used
Fig. 14 Preventing latchup when driving large current

circuits

Conditions (b) or (d)

Applying a constant voltage to an output pin is not one of

the normal usage configurations of a CMOS device, but a i
. capacitor connected between output and Vgc (or Vgs)

would be a cause for latchup. This s due to the high impe-

dance created in the power supply line, combined with the

fact that switching the power supply on and off produces

fluctuations in the power supply line which causes the

capacitor to discharge a trigger current.

6—8 ' MITSUBISHI
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M33210GS-20/FP-20

CMOS 32-BIT PARALLEL MICROPROCESSOR (M32/100)

BLOCK DIAGRAM

INSTRUCTION
FETCH UNIT DATA INPUT/
K v — " DATA BUS
BRANCH BUFFER OUTPUT CIRCUIT
INSTRUCTION
DECODE UNIT OPERAND ADDRESS ADDRESS
BRANCH z AND PC ADDRESS — :2 OUTPUT CIRCUIT > ADDRESS BUS
|PREDICTION TABLE GENERATION UNIT '
MICRO-ROM AND INTERN.
EXECUTION UNIT AL ALU
CONTROL UNIT REGISTERS
7—4 MITSUBISHI
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M33220GS-20

CMOS 32-BIT PARALLEL MICROPROCESSOR (M32/200)

BLOCK DIAGRAM

INSTRUCTION CONTROL UNIT
CACHE
INSTRUCTION INSTRUCTION
PREFETCH UNIT L MICROPROGRAMS J
BRANCH DECODE UNIT
WINDOW
EXECUTION UNIT [ ALU ] l REGISTERS I
MEMORY MANAGEMENT UNIT LB
\ l
| STACK CACHE I
INPUT/OUTPUT CONTROL UNIT
[ STORE BUFFER ]

P !

ADDRESS BUS DATA BUS

'
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M33230GS-20

. '~ CMOS 32-BIT PARALLEL MICROPROCESSOR (M32/300)

PIN ASSIGNMENT

PIN CODE NAME PIN CODE NAME PIN CODE NAME PIN CODE NAME PIN CODE NAME
A2 *2 c3 Vss G2 FLOAT N2 Ass T18 Vee
A3 OCCPRG c4 GBR G3 *2 N3 Ass u1 Azz
A4 *1 c5 WAY G16 Vee N16 Vss u2 Vss
A5 Vss c6 Voo G17 CPST, N17 Aze u3 Vee
A6 *2 c7 *2 G18 CPST, N18 Aso U4 Dso
AT HACK c8 RNG;, H1 Ay P1 Avs us Das
A8 Vss co BAT, H2 Ao P2 Ase ue ‘ Vss
A9 BAT, c10 Vss H3 Ve P3 Ass u7 D2s
A10 HALT c11 CLKf H16 | CPST, ' P16 ' us Dz
A1 HREQ c12 CLKf H17 NCA P17 Azz ug9 Veo
A12 RESET c13 Vss H18 BLACKF P18 Azs u10 Voo
A13 Voo " cu4 Vee J1 Ay R1 Az U1 Dis
A14 BCLK; ci5 Vss J2 As R2 Vss u12 Dis
A15 BCLK, c16 L/C J3 A R3 Az uis Dis
A16 Ass Vss ci7 BLOCK J16 BLACKS R4 Vee u14 Dso
A17 Azz AS c18 Vss J17 Vss R15 Vss uts Ds
B1 *2 D1 IRL, J18 Veo R16 D, u16 D,
B2 *2 D2 IRL, K1 As R17 Azs ui7 Ds
B3 ICCPRG D3 *2 K2 Vss R18 Aze u18 D,
B4 TCS D15 Vss K3 As T Ars V2 Vee
B5 *1 D16 DS K16 BC, T2 Azo v3 Vss
B6 Voo D17 RETRY K17 BC, T3 Azs V4 Dao
B7 DAT D18 BERR K18 BCs T4 Vss V5 Dae
B8 RNG, E1 *1 L1 A T5 [ V6 Dqs
B9 BAT, E2 *1 L2 As T6 D7 v7 D2,
B10 Voo E3 IRL, L3 Ag T7 [ v8 Voo
B11 Vee E16 Veo . L16 NCAO T8 CPST, Dy, V9 Vss
B12 Vss E17 ASDC L17 Vss T9 Vss V10 Vss
B13 Vss E18 SbC L18 BCo T10 Vee V11 Dig
B14 *2 F1 *1 M1 Aso T11 Dy, V12 Dis
B15 Ve F2 *1 M2 A T12 Dis K Vss
B16 Voo F3 *1 M3 Ve T13 [ Vi4 Di»
B17 Vss BS F16 CPDC M16 /'™ T14 Vss V15 Ds
B18 Vee R/W F17 Voo M17 MVIN T15 D V16 Voe
[ Veo F18 Vss M18 LOC T16 D, V17 Ds
c2 Ves G1 | Vs N1 Arz Ti7 Do

* 1 ! Connect to Vgc.
* 2 . No connect

78 MITSUBISHI
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'M33241GS

CMOS DMA CONTROLLER (M32/DMAC)

BLOCK DIAGRAM

INTERRUPT BUS CONTROL  BUS ARBITRATION DATA CONTROL EXCEPTION

REQUEST SIGNAL SIGNAL CONTROL SECTION SECTION CONTROL SIGNAL
N
BUS
INTERRUPT PIN ARBITRATION EXCEPTION
CONTROL CONT%OL CONTROL DATA CONTROL CONTROL
SECTION SECTION SECTION SECTION
ADDRESS SECTION

COMMUNICATION )
CONTROL SECTION SQTTA CONTROL

CLOCK ~ ——

TRANSFER TRANSFER
REQUEST REQUEST
SIGNAL CONTROL MICRO GATE COUNTER ERROR
SIGNAL
SEQUENCE CONTROL CONTROL, TESTING
PERIPHERAL CONTROL PLA SECTION SECTION
EQUIPMENT SIGNAL
CONTROL
TRANSFER
e (1]
SECTION I ’l\ $ J T
TRANSFER REQUEST
CONTROL UNIT
MICROSEQUENCE CONTROL UNIT

8—4 MITSUBISHI
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M33242SP/}

CMOS INTERRUPT CONTROLLER (M32/IRC)

BLOCK DIAGRAM

LIRg~LiRs —>

LOCAL
INTERRUPT
INPUT

LEVEL
CONVERSION

INTERRUPT
OUTPUT

—= BIR,~BIRg

—= IRLo~IRL;

= LIKo~LIK;
BUS VECTOR
BIR,~BIRg —={ INTERRUPT GENERATION
INPUT ACKNOWLED-
GMENT
CONTROL
FSEL —>
A26~Az0 —> TICeTR
R/W —] |— LIKSTB
1 sus -
TAGK —] ACKOUT
AckiN—>] INTERFACE o
BSEL —>]
RESET —> b
CLK—> BE
MITSUBISHI
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M33243GS-25,-30

CMOS TAG MEMORY (M32/TAGM)

BLOCK DIAGRAM

—CO PURGE

Ao O—
.
. i
e | ApoRess E
+ | surFer MEMORY CELL MEMORY CELL
o |oecober 512 ENTRY 512 ENTRY
. X 23 BIT X6 BIT
e | X 4 WAY
.
As O—
PARITY
DATA
PARITY
GENE-—
RATOR
PARITY
COMPARATOR AR
00 O—
L]
. TAG
. DATA
: BUFFER
° MPX
01 O— OUTPUT CONTROL OUTPUT CONTROL
HIT/REPLAGE PERR
INFO
OUTPUT CONTROL/MULTIPLEX  TPo~Aw MHENSL EXTH
BLOCK Vee
20
MHIT
CELL COM 4
ARRAY e
88 VALY 7 NOR O HIT
(TAG, V) lcHECK |
1 o HITo/REP,
~—————————————0 HIT,/REP,
—¢ | — O HIT./REP;
MPX T O HITs/REP;
vl B ——oHco/RCo
4 —]ENcobE
MPX —
———-O0 HC,/RC;
v ___
oecooe naex —#— Nor o PERR
7
O [¢)
RLATCH SB, SBy SBLK H/R
8—8 MITSUBISHI
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- M33245GS

CMOS CACHE CONTROLLER/MEMORY (M32/CCM)

DESCRIPTION

M33245GS (M32/CCM) is a cache controller/memory for
M32 family microprocessors (M33210GS-20, M33220GS-20,
M33230GS-20).

It improves the MPU’s average memory access time.

FEATURES

16kB real address external cache

No wait reads possible when the cache is hit

Fast 4 words burst read when the cache is missed
Fully synchronous operation with M32 family processors
Internal address comparator allows muitiple usage
Division into data cache and instruction cache
Coherency maintained by address monitor

Purge and freeze functions in way units

Write-through main memory replace

4-way set associative cache

LRU (Least Recently Used) replace control

Each line consists of 4 words (16 bytes) and a validity
bit

Package . 135 pin PGA

APPLICATION

High performance cache memory system

PIN CONFIGURATION (BOTTOM VIEW)

H G F E D

®

g
FOROBO&O|r
F0B0R0|x
O&O|«

M33245GS

© ® N O s W N

o

n

O O 0 O
n5 14 03 nz 1m 1o
OO0 0000
74 73 72 71 70 69
o o] ZO] O

SFOROBOBO20OBOGOEOZOFOROZOZORZO|w

JORBOBOBOLOROBOROKOLOLKOBOBOSO|®

FOFOIOIOIOIOBOROBOBOROROKO=0)z
=

2OZOR0=Z03000®0O~N0a0n0»0OwONO~0|>

O8080
[oF]
JI0808080

]

N
S
©
®

Outline 135S8

PIN FUNCTION

fe——>= Dy~Dj3; DATABUS
CLK//CLKI < Ao~hes B3
Lok //BCLK,
BCLK,—— B
< BCo~BCs
RESET—= l<—— BAT(~BAT,
| svstem FLOAT—> t——ﬂw
CanaL RETRY—>] <85
BERR— ] f<——DS//AS,
NCA—| wmszcom [<——DCI//SDCI
——=DC0//SDCO|
CA25~—CA29<_— =——HACK ggamot.
o | CAS/CAS, < > SUSR/ALT | S
MEMORY | ===, ~ o
cosrgmt CDS//CASy ~=— BLOGK
ASDC—= ——BLACKF
CNCA—=1 > BURST//BLACKS
EGUEST SIaNAL |g_; < < %\l
——> CBM
WATo~WAT,— =]
Y Crvees —> BONT
Sanat{ ~CTYPEI =] [ SNACT
" iose W
MODE? T /1« SIGNAL
Vec  Vss

// . Multi function
Change by mode (MODE,~MODE;)

Note. Gmicro ™™ is a trademark of the G-MICRO group for the TRON specification microprocessors
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Gmicro_\pRY MITSUBISHI LSls

N M33281GS-20

CMOS FLOATING-POINT PROCESSING UNIT (M32/Fi’U)

DESCRIPTION
' M33281GS-20 is a high-speed floating-point arithmetic LSI PIN CONFIGURATION (BOTTOM VIEW)
unit, and support the extended precision data format of ° P NMLKUJHGTEFTETDTCGB A
IEEE standard. Siccacsoaassss |
The M33281GS-20 is designed to give maximum perform- OO0 QO OO0 0000000 |2
. . 30 86 67 68 89 90 91 92 93 M 9% % 53 2
ance as a coprocessor for M32 family microprocessors OO0 0O @) O O O 00O |3
- . . 3885 14 15 1% 7 1B 1B N B 1R 97 543
(M33220GS-20, M33230GS-20) . In addition to arithmetic OO0 0O O OO |4
. . L 37 84 1B 1% 98 55 4
operations and square roots, it has elementary function in- O O O OO0 |s5
structions, inner product instructions for fast matrix and vec- 35 ?% 8 % 506 % 6
tor calculations, area discrimination instructions for clipping 38 ?% ‘3 1(030 % 5 7
discrimination, graphics oriented instructions and many vaun M33281GS bR
more 33 80 19 ? 59 8
' ‘ % % m Bes |°
FEATURE ?1 % 8 8 8 % 0
oPrfU s(2 i i %%nsg« m%s(sjzﬁ "
eA:;r.\;ance (;I;/IHzfoperatlonov;lth M33220GS-20) 209 % ﬁ)s "04 % % 8 1% 1% % % % Goa % 12
ition T .
tion or subtraction s 000000000000 OO0 |13
Multipulication 0.45us 28 75 74 73 72 71 70 69 68 67 66 65 64 13
Division 1545 SasanoaonmrRBng |
Su
® Elementary function calculation
® Graphics support Outline 135S8X-A
® Conforms to IEEE754
® Fast coproce'ssor interface ® Peripheral device mode specifiable (for use when MPU
® Comprehensive system functions lacks coprocessor interface)
® Softwave and system support ® Package 135 pin PGA
® Variety of instruction types
31 arithmetic related APPLICATION
21 control related Scientific and technical calculations, engineering diagram
® 16 floating point operation registers (80-bit) processing
PIN ASSIGN
PIN CODE| PIN | NAME |PIN CODE| PIN | NAME [PIN CODE| PIN | NAME |PIN CODE| PIN { NAME [PIN CODE| PIN | NAME |PIN CODE| PIN | NAME
A1 1| Vss B10 61| CPDC | D12 |107| D H3 128 | Dyo L14 24| Vcc N9 79 | Vss
A2 2| Ay B11 62 | BERR D13 66 | Dig H12 {111 | Vec M1 42| Vs N10 78 | Vec
A3 3| HACK | Bf12 63 | CPST, | D14 17| Vee H13 70 | Vss M2 87 | FCPST;| N11 77| Vee
A4 4| BC, B13 | 64| Vss E1 49 | Vec H14 | 21| Ve M3 |124| LD N12 | 76| Vec
A5 5| R/W B14 15| Vee E2 94 Ds J1 45 D M4 [123| CPID; | N13 75| Vss
A6 6| BAT, Ct 51| Vee E3 {131 Do J2 9 | Dy M5 | 122 | IRL N14 | 26| Vss
A7 7| Vss c2 9% | Vce E12 | 108 | Dy J3 127 | Dis M6 [ 121 | Vss P1 40| Vec
A8 8| NC c3 97 | A E13 67 | Dy J12 | 112| Dy M7 | 120 | Vss P2 39 | RESET
A9 9| Vss C4 98 | BCo E14 18| Das J13 71| Do M8 | 119 | Veoe P3 38 | CPIDo
A10 10 | Vss C5 99 | BCs F1 48 Ds J14 22| Dy M9 | 118 | Vec P4 37| Vss
Al1 11| Vee C6 | 100 | Vss F2 93 D4 K1 44| Ve M10 | 117 | Vec P5 36 | SIZ16
A12 12| Vss C7 | 101 | BAT, F3 | 130 D, K2 89| Dy M11 | 116 | Vec P6 35| NC
A13 13 | CPST, C8 |102| Vec F12 {109 | Dao K3 (126 | Dss M12 | 115 | Vcc P7 34| Vee
Al4 14| Vee C9 103 | Vee F13 68 | Vcc K12 | 113 [ Dgo M13 | 74| Vcc P8 33 | CLKf
B1 52 | Vss C10 | 104 | RETRY | F14 19| Vss K13 72| Das Mi4 | 25| Dg P9 32| Vss
B2 53 | Vee C11 {105| DC G1 47 | Vss K14 23 | Vss N1 41 |FCPST,| P10 31 | FCPDC
B3 54 | Az C12 | 106 | CPST, G2 92 D; L1 43 | Vec N2 86 | Vss P11 30 | Vec
B4 55 | BC; C13 65 Ds7 G3 129 Ds L2 88 Dis N3 85 ub P12 29 Vee
B5 56 | BS C14 16| Vss G12 | 110 | Dy L3 125 | Vss N4 84 | CPID, | P13 28| NC
B6 57 | Vec D1 50 | Vss G13 69 | Doy L4 135 | Vee N5 83 | Vec P14 27| Vee
B7 58 | BAT, D2 95 D, G14 20| Das L11 | 134 |FCPSTo| N6 82| Vee
B8 59 | Vss D3 | 132 | Vs H1 46 Ds L12 | 114 | Vs N7 81 | Vss
B9 60 | CDE D11 [ 133 | Vs H2 91 Dio L13 73| Vss N8 80 | CLKf

Note. Gmicro ™ is a trademark of the G-MICRO group for the TRON specification microprocessors
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