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Memory Operations

This section deals with operations needed to move data
to and from memory. Loading and storing data re-
quires two steps: address generation and data transfer.
Loading and storing can be performed on aligned
32-bit words, or on any contiguous set of bytes within a
word. Addresses are generated using one of the RIP’s
address generation instructions. The address calculated
by these instructions is latched into the adr register and
driven onto the AD Bus.

A word load operation can be performed in conjunc-
tion with any other RIP operation. The Load Data in-
struction is specified in the instruction field normally
reserved for RCS control. The data is written into the
register file at the end of this instruction, and is avail-
able for use in the next instruction. If the other RIP
operation specifies the same register as a source in the
word load operation (rd), the old value of rd is used
(see programming examples for the Load Data instruc-
tion). Note that it is legitimate for this instruction to
initiate another Read operation by executing an RIP
address operation. This gives a maximum pipelined
rate of one load per cycle with a 2-cycle latency for
each individual word.

A byte-aligned load operation starts in the same man-
ner as a word load. When the word is in the register
file, an extra instruction, Byte Align For Load, is exe-
cuted, using the current value of the adr register and
the value of the siz field to extract the appropriate
byte, half-word, or tri-byte from the loaded word. In
order for this to execute properly the adr register must

51

not have been modified, since the subsequent Byte
Align For Load instruction would then use the new, in-
correct, value. This gives a maximum rate of one byte-
aligned load per two cycles with a three cycle latency
for each load.

A word-aligned store operation is performed by storing
the result of a simultaneous register-to-register opera-
tion in the RIP. The four WREN- write enables are as-
serted with the result on the D Bus.

A data store operation can also be initiated by a Byte
Align For Store instruction. This instruction takes a
register, extracts the selected data (byte, halfword, tri-
byte, or word), and drives the result data onto the D
bus. The RIP uses the siz field of the store instruction
and the contents of the adr register to determine the
value of the WREN- bus.

It has been assumed here that read accesses to memory
have a single cycle of latency. If slower memory is used
then the STALL- input signal may be used to stall the
XL-8237 to provide the necessary delay; extra instruc-
tions can be inserted between the RIP address opera-
tion and the subsequent data transfer operation; or
CLK can be stopped until the data is ready. MDCLK can
be kept running while CLK is stopped, so long as the
skew specifications are otherwise maintained.

Generally, STALL- is used on code memory misses,
and the clock is stopped on data memory misses.
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Memory Operations, continued

Load and Store Operations

Load template (word-aligned)

RIP address operation |
8 24
I load rd
8

Load template (byte-aligned)

RIP address operation |
24

24
align rb, ra, size |
24

Store template (word-aligned)
G RIP address generation |
24
RIP operation |
24

Store template (byte-aligned)
RIP address generation |
24
store rc, size |
24
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Instruction Neutralization

Normally the XL-8237 executes one instruction per
clock cycle. Under certain circumstances this flow
needs to be modified; perhaps because external data or
code is unavailable or a coprocessor requests a stall
condition. The RIP has two input signals, NEUT- and
STALL-, that are used to cancel the current, the next,
or both the current and next instructions, respectively.

NEUT-

The NEUT- signal suppresses the results of the current

instruction. If this signal is asserted, the current in-
struction is cancelled without modifying any state in the
RIP. This signal is meant to be used in conjunction
with the XL-8236 RCS to make optimal use of the ef-
fects of delayed branching.

STALL-

The STALL- input signal cancels the next instruction.
This signal is intended to be used with a code cache or
dynamic RAM to signal the delay or absence of code.

NOP

The XL-8237 does not have an explicit NOP instruc-
tion. Many instructions can be used to achieve the ef-
fect of a NOP, for example, adding O to a register. Care
should be taken that a Load to that register is not also

being performed on the same cycle. Any long RCS in-
struction (in the XL-8236 RCS) is treated by the RIP
as a NOP.

Overflow Detection

The XL-8237 checks for overflow in certain instruc-
tions. If an overflow is detected, then the COND signal
is modified to indicate that this has occurred. Refer to
the specific instructions to determine which instructions
generate overflow and how that overflow affects the
COND signal.

The RIP recognizes two types of overflow: two’s com-

plement (tcovf) and unsigned (usovf). The definition
of a two’s complement overflow is when the carry-in to
the most significant bit is different from the carry-out
from the most significant bit. The definition of an un-
signed overflow is when the result is larger than 232 - 1
or less than 0.
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Development Tools

The HyperScript-Processors are part of WEITEK’s
XL-Series of processors. They are largely compatible
with the XL-8100 series of processors, and use the
same development tools.

WEITEK provides a family of software tools to aid ap-
plications development and debugging, using the
X1-8236 and its companion processors, the XL-8237
32-bit Raster Image Processor and the XL-3232 32-bit
Graphics Floating Point Data Path Unit.

HYPERSCRIPT INTERPRETERS

WEITEK supplies a PostScript-compatible interpreter
that offers form, fit, function, and image compatibility
with that offered by Adobe Systems Corporation. Both
a C version of the software, and a assembly-coded
graphics library are available.

Third-party PostScript-compatible interpreters will also
be available for the XL-8200.

The interpreter supports both Bitstream FontWare and
URW’s NIMBUS font-scaling software. Fonts are fully
compatible with Adobe Font Metrics and are repre-
sented in Bezier outline form.

HIGH-LEVEL LANGUAGE COMPILERS

The XL-Series supports an industry-standard C com-
piler. Industry-standard implementations allow existing
programs to be ported to the XL-Series without modifi-
cation. These compilers all share an optimizing code
generator which employs optimization techniques
found on mainframe compilers.

© Copyright WEITEK 1988
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The compiler-generated code is refined through the
XL-Series’ unique parallelizer. The XL-Series paral-
lelizer takes the sequential code and compacts integer
and floating point operations into every instruction.
The parallelizer provides the code-packing efficiency
that otherwise could be achieved only through hand-
written assembly code.

COMPLETE DEVELOPMENT SYSTEM SUPPORT

The design of an XL-based product is simplified by the
XL software and hardware development tools. The ap-
plication programmer is able to develop and debug
software on a VAX, SUN 3, or Compaq Deskpro 386
system with the XL-Series Software Development Envi-
ronment, which includes a software simulator. A devel-
opment board set, which includes a software monitor
and 1/O drivers, allows low-level debugging and final
tuning of software on an XL-Series processor. For the
hardware designer, XL-Series functional simulators
and complete engineering documentation, including an
example PC-board layout, are available.

The design of raster image processors is also facilitated
by a graphics development system which is composed
of a RIP board with the XL-8200, 3 Mbytes of page
buffer and font memory, 256 kwords of code memory
for the interpreter, PC/AT-bus system interface, and
Canon LBP-SX video interface card. This graphics de-
velopment system provides a stable hardware environ-
ment on which PDLs can be debugged independently
of the final target hardware.



XL-8237
32-BIT RASTER
IMAGE PROCESSOR

PRELIMINARY DATA
October 1988

Design Requirements

The XL-8237 is designed to be upgradeable to en-
hanced parts while retaining instruction set compatibil-
ity. In order to assure compatibility with future
WEITEK processor devices, the following restrictions,
which do not degrade performance in any way, should
be observed:

Set all fields marked “x” to zero in instructions
which contain them. This assures that operations
which are added in future designs will not modify
the function of current instructions.

Set all processor status register bits which are
marked as zero to a zero value. This assures that
additional psr bits which may be added will not
impact compatibility with the RIP.
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Do not attempt to read the a/ and am registers
before a Multiply or Divide operation has com-
pleted, as the values returned or functions per-
formed in these cases may be implementation-de-
pendent.

Pins marked “NC” (not connected) on the pin
configuration diagram may be defined as signal
pins in future enhancements to the RIP. There-
fore, to preserve future upward compatibility,
these pins should indeed be left unconnected.

© Copyright WEITEK 1988
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Specifications

ABSOLUTE MAXIMUM RATINGS

Supply voltage ................... -0.5t0o 7.0 V
Input voltage . ................ ... ... -0.5 to Vcc
Output voltage ............ . oovven.. -0.5 to Vcc

Operating temperature range Tcase . -55°C to 125°C

Storage temperature range

Lead temperature (10 seconds)
Junction temperature ...................

......

...........

Recommended Operating Conditions

COMMERCIAL
PARAMETER
MIN NOM MAX UNIT
Vee Supply voltage 4.75 5.0 5.25 Vv
| on High-level output current -1.0 mA
oL Low-level output current 4.0 mA
Tcase Operating case temperature 0 85 °C
DC Specfications
PARAMETER COMMERCIAL
TEST CONDITIONS MIN MAX UNIT
Viy  High-level input voltage Vee = MIN 2.0
Vinc High-level input voltage Vee = MIN 2.4
for CLK and MDCLK only
V. Low-level input voltage Vce = MIN 0.8 v
Vi.c Low-level input voltage Vce = MIN 0.8 v
for CLK and MDCLK only
Von High-level output voltage Vee = MIN, loy = -1.0 mA 2.8
Vo Low-level output voltage Vee = MIN, Io. = 5.0 mA 0.4
Iy Input leakage current Vee = MAX, Vin =0 - Vec *10
Lo Output leakage current Vee = MAX, Vour = 0 - Vec 10 HA
(output disabled)
lcc Standby current Vce = MAX, DC conditions, TTL inputs 250
lec Switching current Vee = MAX, Tey = MIN, TTL inputs 300 mA
Cn Input capacitance * Ta =25°C 8 F
CCLK Clock capacitance * f =1MHz 20 P
Cout Output capacitance * Vee = 5.0V 10
* Capacitance not tested.

© Copyright WEITEK 1988
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AC Timing Description

An instruction cycle is one CLK cycle, broken into two
parts named phase one and phase two. The CLK signal
controls the selection of the two phases, as shown in
figure 19.

The MDCLK signal is used only for controlling the mul-
tiply/divide unit. It is driven at twice the frequency of
the CLK cycle and is synchronized to it. It does not
control any other logic on the chip.

The timing of all XL-8237 signals during the execution
of a single instruction (cycle 1) is shown in figure 21.
The instruction received just prior to cycle 1 is de-
coded and executed during the cycle. If STALL- is as-
serted at the beginning of the cycle, then the instruc-
tion is interpreted as a NOP. If NEUT- is asserted
(during or at the end of the cycle, respectively), then
the instruction is executed but the results are dis-
carded.

The AD Bus output is controlled by the executing in-
struction. Three different parameters are specified (T1,
Tz, Ts, and T4) which characterize the output delay for
three different classes of instructions (corresponding to
three different major paths through the device). The T+
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parameter applies to the instructions that drive ra di-
rectly out onto the AD Bus—intra-processor transfer
and post-increment forms of address generation. The
T2 and T3 parameters are for those instructions that
compute results in the ALU—arithmetic, logical, and
address generation. The T4 parameter applies to all
other instructions with meaningful results: Deposit,
Merge, Extract, Byte Align, Perfect Exchange, Priority
Encode, etc.. Note that the AD Bus output is not af-
fected by the assertion of NEUT- in the current cycle.

If a store instruction is executed in the current cycle,
the D Bus is driven with the results during the next
(delayed) cycle, with an output delay of Ti1. In this
mode, if NEUT- is asserted in the current cycle, then
the D Bus is tri-stated during the delayed cycle. If
STALL- is asserted at the end of the previous cycle, the
D Bus is also tri-stated during the delayed cycle.

The WREN- Bus tracks the D Bus. When the D Bus is
tri-stated, the WREN- Bus is forced HIGH. When the
D Bus is driven, one or more of the WREN- Bus signals
will be asserted to indicate the valid bytes on the D Bus
(and thus the bytes to be written).

© Copyright WEITEK 1988
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AC Specifications

AC TEST CONDITIONS:
B ViH = 3.5V VoH =2.8V, loH =-1.0 mA _ ° _
Voo = MIN Vi = 0.4V VoL =0.4V, loL =4.0mA Toase = 857°C | Croap = 40 pF
DESCRIPTION NOTES XL-8237-40 XL-8237-20 | XL-8237-10 )
COMMENTS
MIN | MAX | MIN | MAX | MIN | MAX
Tcy Clock cycle time 120 200 350
Tcx Clock high time 55 90 165
ToL Clock low time 55 90 165
Tmcy MDCLK cycle time 60 100 175
TmcH MDCLK high time 25 45 80
Tmcr MDCLK low time 25 45 80
Tmc MDCLK rising edge to
CLK transition 0 10 0 10 0 10
Tr Te CLK rise and fall times 5 5 5
Ty CLK rising edge to AD 95 150 250 | Driving a register out on the AD Bus
valid (Intrasystem Transfer)
T, CLK rising edge to 95 150 250 | Driving the ALU result on the AD Bus.
AD[31..3] valid Also applies to address generation
T CLK rising edge to 85 150 250
3 AD|[2. .0]gvali As above
T4 CLK rising edge to AD 110 165 265 | Driving the result from the Field
valid Merge Unit on the AD Bus. Applies
to Priority Encode, Shift, Merge,
Extract, Byte Align And Store.
T11 CLK rising edge to D 50 60 70
and to WREN- outputs
T1i2 D Bus turn-on time 5 5 5
T1a D Bus turn-off time 50 60 70
T14 CLK rising edge to 105 165 315
COND output
T1s AD Bus turn-on time 15 15 15
T1e AD Bus turn-off time 55 65 75
Ts1 Input setup time for 25 30 35
data on the AD and D
D buses and misc.
Ts2 Input setup time for 25 30 35
C Bus
Ts3 Set-up time for NEUT- 15 25 40
input
TH1 Hold time 3 3 3 Hold time for all inputs except C bus
THe Hold time 5 5 5 Hold time for the C bus only
Tvo Output valid time 5
T2 Output enable time 30 40 50
Toz Output disable time 30 40 50
All units in nanoseconds

Figure 18. Clock and tri-state timing. Contact your WEITEK sales representative for XL-8237-60 AC Speci-
fications.

© Copyright WEITEK 1988
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Timing Diagrams

Clock Timing
Tmey
TmeH  TmoL
MDCLK+ — | I | T 1 T
MULTIPLY DIVIDE CLOCK - |l Tme
CLK+ Phase 1 Phase 2
TCH - TcL
Tev

Tri-state Timing Control

OEA- INPUT
OED- INPUT
Toz — fe—T20
. Y
.2V /
AD OUTPUTS Vald \__!c 2.4V —f Vaiid
i
D OUTPUTS al /¥ Hagh 0 o\
/ 0.2V Impedance Y- P_
Notes: 1. Toz Is a slowest of two values: THz and TLz, which are the times from high

voltage to tri-state and low-voltage to tri-state, respectively. Similarly, Tzo is
the slowest of TzH and TzL. Toz is not measured but is guaranteed by design.

2. TTL inputs are 0.4V and 3.5 V
3. Timing transitions are measured at 1.5V unless otherwise specified

Figure 19. Clock and tri-state timing

3 Tey E

lt—— TcH —pta— ToL —

3.4V
"""" [ - |/ 2.4V _
15V, N\ /
0.4v <o -+ -08Y 12 and TF are not tested
but are guaranteed by de-
sign
—>» TF TR |

Figure 20. Clock timing, showing rise and fall times

© Copyright WEITEK 1988
59 All rights reserved



inued

t

iagrams, con

D

.

ming

Ti

CYCLE

CLK

C BUS

AD BUS

OuT 1

D, WREN- outputs

\AAAAAAAAAAN]
0’0:0:0:0:0:0:0:0:0:0:0)'
XXOXXXXX

O
9,

X
.0
(XX

)

o’

COND output

(]
I I
= =
4 M
»
T
12
3
Q
s c
Q_
£0o
ST
58
-
DL
<z
ah

NEUT- input

Figure 21. Timing diagram

o
N

60

© Copyright WEITEK 1988
All rights reserved



¢

XL-8237
32-BIT RASTER
IMAGE PROCESSOR

PRELIMINARY DATA
October 1988

I/0 Characteristics

Test Circuit for Switching Delay

2.4V

500 O

Output
pin

pin, including stray ca-

CL = total load on device I 40 pF
pacitance.

Test Circuit for Tri-State Enable/Disable

Output stray capacitance.

VCC or GND

500 @ cL = total load on
device pin, including

pin Vx = Ve to test TzL
and TLz.

40 pF
| Vx = GND to test
e THZ and TzH..

Figure 18. Test Load For Delay Measurement

Input Equivalent Circuit

Voo
%nl - l——{
e
E =

Output Equivalent Circuit

VDD

Output
pin
O

_—l )

Figure 22. Input and output equivalent circuits
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Pin Configuration

15| vcce D26 AD24 Cc24 NC D23 AD22 | AD21 D21 AD20 | AD19 | AD18 D18 D17 D16

14 ] vccC GND AD25 D25 D24 AD23 c23 c21 D20 c19 Cc18 Cc17 AD16 vCC OED-

13 | AD27 GND AD26 C26 ca2s5 COND c22 D22 c20 D19 AD17 [ea]] GND vCC GND

TIE
12| p2s | p27 | anD oea- | vee | | B5
TIE

11 ] AD28 | Ne c27 i, | anp | AD1S

10| c20 NG c28 cis | b5 | c1a

9 NG NG D29 Ne | AD14 | D14
Top View

8 D30 | AD2e | NeC ) D13 | AD13 | c13
(cavity up)

7 | Ap3o | Dat c30 NC c12 NC

6 NC NG c31 D11 NC D12

5 | Aps1 | Nco | wREN NG | AD11 | AD12

4 | ano [wren| Ne KEY VCC |STALL-| ©11

2= PIN
3 [wReN | WREN |MDCLK| GND | ADO D2 c3 D5 cs D7 D9 D10 | c10 [NEUT-| NC
3- —

2 | vee | ok | anp co c1 c2 D3 ca ce ADs | AD7 | ADs co | apto | JE,

1 | vec | po D1 AD1 | AD2 | AD3 D4 AD4 | AD5 D6 c7 D8 cs | AD9 | GND

A B C D E F G H J K L M N P R

Figure 23. Pin configuration (pinouts are identical for ceramic and plastic pin-grid array packages)
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Physical Dimensions

XL-8237 145-PIN PIN GRID ARRAY > fea,
l——————— D ————— — |t A3
v
scssgcssscsacesl  to =
feYololololeteteteto o tetetels) —
s58 (I ——— i
sss 8se = 4
Tlsss sl "=
©00 060 —
oes os =|
Sii3s80s88esl  ruoor =
0000000000 FOCWF \iu °
e T e
d Pin 1A Locator A2 le—
(r BOTTOM VIEW SIDE VIEW TOP VIEW
Symbol INCHES MM
MAX MIN MAX MIN
Al 0.135 0.080 3.43 2.03
A2 0.210 0.175 5.33 4.46
A3 0.080 0.040 2.03 1.14
D 1.657 1.555 42.1 39.4
E1 0.140 TYP 3.56 TYP
E2 0.050 TYP 1.27 TYP
E3 0.020 0.016 0.51 0.41
d 0.075 0.035 1.91 0.89
0.100 TYP 2.54
Figure 24. XL-8237 physical dimensions
o © Copyright WEITEK 1988
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Ordering Information

PACKAGE TYPE

SPEED

TEMP. RANGE (CASE)

ORDER NUMBER

145-pin plastic PGA

T=0°Cto85°C

XL-8237-010-GPU

145-pin plastic PGA

T=0°Cto85°C

XL-8237-020-GPU

145-pin plastic PGA

T=0°Cto85°C

XL-8237-040-GPU

145-pin plastic PGA

T=0°Cto85°C

XL-8237-060-GPU

PACKAGE TYPE

SPEED

TEMP. RANGE (CASE)

ORDER NUMBER

145-pin ceramic PGA

T=0°Cto85°C

XL-8237-010-GCU

145-pin ceramic PGA

T=0°Cto85°C

XL-8237-020-GCU

145-pin ceramic PGA

T=0°Cto85°C

XL-8237-040-GCU

145-pin ceramic PGA

T=0°Cto85°C

XL-8237-060-GCU

Revision Summary

T16 was corrected in the AC timing diagram
TR and TF were added to the AC Specifications table
TH was split into TH1 and TH2

New examples of the divide instruction were added
Typographical errors were corrected

The -60 part grade was added to the Order ing Information section

© Copyright WEITEK 1988
All rights reserved

64



XL-8237
32-BIT RASTER
IMAGE PROCESSOR

PRELIMINARY DATA
October 1988







4

For additional information on WEITEK products, please fill out the form below and mail.

Name Title

Company Phone

Address

Comments

Iam currently involved in a design with the following Weitek products and wish to be added to your
design data base to insure that I receive status updates.

APPLICATION:
[0 ENGINEERING WORKSTATIONS [0 SCIENTIFIC COMPUTERS
0 GRAPHICS [J OTHER
[J PERSONAL COMPUTERS
Check the products on which you wish to receive data sheets: [0 Have a sales person call
ATTACHED PROCESSORS COPROCESSORS BUILDING BLOCKS
0 XL-SERIES OVERVIEW 0O ne7 0O 2264/2265 0 1066 0 2516
[0 XL-8200 OVERVIEW O ue4/1165 0O 3132/3332 O 2010 0O 2517
O] 3164/3364 O 1232/1233 [0 2245
O 3167
WEITEK use: Rec’d Out TPT Source: DS
Status

WEITEK XL-8237 32-BIT RASTER IMAGE PROCESSOR
Please Comment On The Quality Of This Data Sheet.
Even though we have tried to make this data sheet as complete as possible, it is conceivable that we have

missed something that may be important to you. If you believe this is the case, please describe what the
missing information is, and we will consider including it in the next printing of the data sheet.




Fold, Staple and Mail to Weitek Corp.
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FIRST CLASS PERMIT NO. 1374 SUNNYVALE.CA

POSTAGE WILL BE PAID BY ADDRESSEE

WEITEK Corporation
1060 E. Arques Ave.
Sunnyvale, CA 94086-BRM-9759

ATTN: Ed Masuda
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UNITED STATES
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WEITEK’S CUSTOMER COMMITMENT:

Weitek’s mission is simple: to provide you with VLSI solutions
to solve your compute-intensive problems. We translate that
mission into the following corporate objectives:

1. To be first to market with performance breakthroughs, allow-
ing you to develop and market systems at the edge of your art.

2. To understand your product, technology, and market needs, so
that we can develop Weitek products and corporate plans that
will help you succeed.

3. To price our products based on the fair value they represent to
you, our customers.

4. To invest far in excess of the industry average in Research and
Development, giving you the latest products through techno-
logical innovation.

5.To invest far in excess of the industry average in Selling, Mar-
keting, and Technical Applications Support, in order to pro-
vide you with service and support unmatched in the industry.

6. To serve as a reliable, resourceful, and quality business part-
ner to our customers.

These are our objectives. We're committed to making them
happen. If you have comments or suggestions on how we can
do more for you, please don’t hesitate to contact us.

O

N
J/

-—

Art Collmeyer

President
Headquarters Domestic Sales Offices European Sales Headquarters Japanese Representative
Weitek Corporation Weitck Corporation Corporate Place IV Greyhound House, 23/24 George Si.  4-8-1 Tsuchihashi
1060 E. Arques Avenue 1060 E. Arques Avenue 111 South Bedford St. Richmond, Surrey, TW9 1JY Miyamae-Ku
Sunnyvale, CA 94086  Sunnyvale, CA 94086 Suite 200 England Kawasaki, Kanagawa-Pre
TWX 910-339-9545 TWX 910-339-9545 Burlington, MA 01803 TELEX 928940 RICHBI G 213 Japan

WEITEK SVL WEITEK SVL FAX (617) 229-4902 FAX 011-441 940 6208 FAX 044-877-4268

FAX (408) 738-1185
TEL (408) 738-8400

FAX (408) 738-1185
TEL (408) 738-8400

TEL (617) 229-8080

TEL 011-441 549 0164

TEL 044-852-1135



