
As you are now the owner of this document which should have come to you for free, please 
consider making a donation of £1 or more for the upkeep of the (Radar) website which holds 
this document. I give my time for free, but it costs me money to bring this document to you.  
You can donate here https://blunham.com/Misc/Texas 

Many thanks. 

Please do not upload this copyright pdf document to any other website. Breach of copyright 
may result in a criminal conviction. 

This Acrobat document was generated  by me, Colin Hinson, from a document held by me. I 
requested permission to publish this from Texas Instruments (twice) but received no reply.  It 
is presented here (for free) and this pdf version of the document is my copyright in much the 
same way as a photograph would be. If you believe the document to be under other 
copyright, please contact me. 

The document should have been downloaded from my  website https://blunham.com/, or any 
mirror site named on that site. If you downloaded it from elsewhere, please let me know 
(particularly if you were charged for it).  You can contact me via my Genuki email page: 
https://www.genuki.org.uk/big/eng/YKS/various?recipient=colin 

You may not copy the file for onward transmission of the data nor attempt to make 
monetary gain by the use of these files. If you want someone else to have a copy of the file, 
point them at the website. (https://blunham.com/Misc/Texas).  Please do not point them at 
the file itself as it may move or the site may be updated. 

It should be noted that most of the pages are identifiable as having been processed by me. 

_______________________________________ 

I put a lot of time into producing these files which is why you are met with this page when you 
open the file.  

If you find missing pages, pages in the wrong order,  anything else wrong with the file or 
simply want to make a comment, please drop me a line (see above). 

It is my hope that you find the file of use to you. 

Colin Hinson 
In the village of Blunham, Bedfordshire. 

 



SPDU019 

XDS 
Breakpoint/ 
Trace 

XDS Extended Development Support 
Installation and Operation Guide 

TEXAS 
iNSTRUMENTS 



Texas Instruments 

The information and/or drawings 
set forth in this document and 
all rights in and to inventions 
disclosed herein and patents 
which might be granted thereon 
disclosing or employing the 
materials, methods, techniques, 
or apparatus described herein 
are the exclusive property of 
Texas Instruments. 

No disclosure of information or 
drawings shall be made to any 
other person or organization 
without the prior consent of 
Texas Instruments. 

XDS Group 
MS 2186 
12501 Research Blvd. 
Austin, Texas 78759 

Part Number: 1603442-9701** 
Date: 19 OCTOBER 1983 
revised 

IMPORTANT NOTICE 

Texas Instruments reserves the right to make changes at any time in 
order to improve design and to supply the best product possible. 

Texas Instruments assumes no responsibility for infringement of patents 
or rights of others based on Texas Instruments applications assistance 
or product specifications, since TI does not possess full access to data 
concerning the use or applications of customer's products. TI also 
assumes no responsibility for customer product designs. 

Copyright © 1983 Texas Instruments Incorporated 



PREFACE 

The purpose of this manual is to familiarize the user with the 
functions and theory of the Breakpoint/Trace board. The 
Breakpoint/Trace Board is an optional circuit card for the XDS 
that greatly increases the capabilities of the system. This 
manual also describes installation instructions for the 
Breakpoint/Trace board, part numbers 2311045-0001 and 2311045-
0002. The user and installer should read this manual before 
attempting to operate or install the Breakpoint/trace board. If 
the Breakpoint/Trace board is removed form the XDS, this manual 
should be kept with the board for reference during future 
installation. 
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SECTION 1 

INSTALLATION 

1.1 INTRODUCTION 

The breakpoint/Trace board is an option that significantly 
increases the emulationg power of the XDS, (Extended Development 
Support System). Some of this increaded performance includes 
being able to set a breakpoint on any memory access (read or 
write), breakpoint on an instruction opcode, and breakpoint on 
any I/O or CRU (Communications Regiter Unit) access (address and 
data can be specified). Alos, the Breakpoint/Trace board allows 
the user to trace the execution of a system under test by storing 
all the mecessary information of address and/or data in memory, 
and then displaying it after stopping at a breakpoint. More 
information on the use of the breakpoint/trace board is available 
in the emulator user's guide. Refer to this section if the board 
is not installed or if it is to be moved. Also refer to this 
seciton if you wish to change the board options. 

1.1.1 Board Preperation and Installation. 

The Breakpoint/Trace board can be configured so that it can 
support the major portion of the XDS system emulators. When 
installing the breakpoint/trace board you should check the type 
of emulator it is being used with to determin if a conversion is 
required. 

1.1.1.1 Board Configuration. 

The Breakpoint/Trace board is available in two 
configurations. Table 1-1 describes which configuration is used 
with each emulator system. The part number of the 
breakpoint/trace board determines how the board is configured and 
which emulators it will support. You should be sure and update 
the board's part number is the configuration of the board is 
changed. The board may be field converted from a 2311045-0001 to 
a 2311045-0002 by changing the 74ALS573 devices in locations U3 
through U8 to 74ALS574 devices. Of course a 2311045-0002 may be 
converted to a 2311045-0001. Table 1-1 describes which devices 
are used on each configuration of the board. The location of the 
devices are shown in Figure 1-1 and they are installed in sockets 
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BREAKPOINT/TRACE I/O GUIDE INSTALLATION 

so no soldering is required. 

Table 1-1 

Part Number 

Breakpoint/Trace Board Configurations 

1 Emulator Device Type 
1 Type 1 Locations U3 - U8 

2311045-0001 1 TMS7000 1 74ALS573 
2311045-0001 1 TMS9995 1 74ALS573 
2311045-0002 1 TMS32010 1 74ALS574 
2311045-0002 1 TMS99000 1 74ALS574 

1.1.2 Board Installation. 

CAUTION 

BEFORE INSTALLING OR REMOVING ANY BOARD, TURN 
OFF THE POWER TO THE XDS UNIT. 

The XDS Model XX Installation and Operation Guide describes the 
procedure for installing or removing boards from the XDS unit. 
Refer to the manual appropriate for the XDS Model you are using. 
If an breakpoint/trace board is currently installed in the XDS it 
must be removed before another one can be installed. Only one 
breakpoint/trace board can be installed at any one time for the 
XDS to funciton properly. Tme breakpoint/trace board must be 
installed in slot number 1. 

Boards removed from the chassis should be stored so that 
they are protected from static discharge. Erase the board 
information on the chassis configuration label for each circuit 
board removed. 

For the Breakpoint/Trace board enter the following 
information on the chassis configuration label for slot number I 
as given in Table 1-2. 
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Table 1-2 Chassis Configuraiton Label Information 

Block Title ' Information to be Entered 

PWB Description I BREAKPOINT/TRACE 

Part No 1 2311045-0001 
OR 2311045-0002 

REV ' ENTER REVISION LETTER FRON 
BREAKPOINT/TRACE BOARD. 

1.1.2.1 Extended Trace Cable Installation. 

To complete the installation of the breakpoint/trace board 
the extended trace cable (PN 2232136-0001 must be installed. 
This cable plugs into the board via connector P3 on the edge of 
the board. Refer to Figure 1-1 for the location of P3. Note 
that the extedned trace cable is held in place by the target 
cable clamp and that theis clamp must be removed before 
installing or removing the breakpoint/trace board. When the 
exteded trace cable has been installed, restore the target cable 
clamp to its position to secure the extended trace cable. Refer 
to the appropriate XDS installation and operation manual for 
instructions on installing the target cable clamp. 

The extended trace cable has an extended trace probe (PN 
2232139-0001) which plugs on to the end of the cable. This probe 
may be connected or disconnected at any time during an operating 
session. You may find is desireable to disconnect the probe when 
it is not in use or to move the target system. When the Probe is 
disconnected it should be kept in a safe place. 

1.1.2.2 Installation Completion. 

Complete the installation according to the information in 
the appropriate XDS installation and operation Guide. 
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CAUTION 

DO NOT OPERATE THE XDS UNIT WITH THE FRONT 
PANEL REMOVED. THE FRONT PANEL IS REQUIRED 
FOR PROPER AIR CIRCULATION AND COOLING OF THE 
CIRCUIT BOARDS. THE FRONT PANEL IS ALSO 
REQUIRED TO PREVENT LEAKAGE OF RFI/EMI 
RADIATION. 

Restore power to the XDS unit. Refer to the appropriate emulator 
user's guide for further instructions on operating the XDS. 
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SECTION 2 

HARDWARE FEATURES 

2.1 INTRODUCTION 

The breakpoint/trace board operates primarily with the 
emulator software that is referenced in the appropriate emulator 
user's guide. Also the features and applications of the extended 
trace cable are discussed in the emulators user's guide. The 
status lignts and power requirements are discussed below for the 
breakpoint/trace board. 

2.1.1 Status Indicator Lights. 

The XDS has four status indicator lights that are located on 
the fornt panel of the XDS. The Breakpoint/Trace board is 
required for sstatus light number one to function. The meaning 
of this light may differ for different emulators but the 
breakpoint/trace board controls it. If the breakpoint/trace 
board is not installed this light will not operate. 

2.1.2 Extended Trace Probe. 

The extended trace probe is color coded to enable you to 
keep track of each line. Table 2-1 relates the color code to 
data bit numbers. 

2.1.3 Power Requirements. 

The DC power requirements for the Breakpoint/Trace board are 
given in Table 2-2. This information may be used to calculate 
the total DC power requirements of the XDS system. When adding 
new boards to the system this DC Power calculation should be made 
to ensure that the XDS power supply will not be overloaded. 
Refer to the XDS Installation and Operation Manual for the power 
supply rating information, and the power requirements for the 
other circuit boards may be obtained from their appropriate 
reference manuals. 
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Table 2-1 Extended Trace Probe Color Code 

Data Bit 1 Number 1 Color of Line 

MSB ' , 7 ' , Violet 
6 ' 1 Blue 

I 5 ' I Green 
' 1 4 ' 1 Yellow 

I 3 1  Orange 

I 2 ' I Red 
1 ' i Brown 

LSB 1 0 1 1  Black 
Ground ' , ' , White 

Table 2-2 Breakpoint/Trace DC Power Requirements 

+ 5 VOLTS 1 + 12 VOLTS 1 - 12 VOLTS 
(AMPS) 1 (AMPS) 1 (AMPS) 

1 1 1 1 
+ +  

2.00 0 0 
1 
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SECTION 3 

THEORY OF OPERATION 

3.1 INTRODUCTION 

The breakpoint/trace board can be seperated into two basic 
sections: Break Point capability, and Tracing capability. This 
section will briefly discuss these capabilities and show a block 
diagram of the breakpoint/trace board. 

3.1.1 Break Point Capability. 

A break point is a hardware interrupt which causes emulator 
control to be passed back to the user, and is used to stop the 
emulator when it has been put into execution mode. You must set 
up the breakpoint options before executing a program. On power 
up the emulators disables the breakpoint/trace board until the 
user issues a breakpoint or trace command to initialize the 
breakpoint/trace board. 

3.1.2 Tracing Capability. 

The trace capability provides a record of the machine cycles 
that occured during the execution of a program. Each machine 
cycle, when it qualifies is stored in the trace buffer so that it 
can be recalled for examination at a later time. 

3.1.3 Block Diagram. 

Figure 3-1 shows a block diagram of the breakpoint trace 
board. The major blocks are the trace memory amd the data bus. 
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APPENDIX A 

Breakpoint/Trace Board Schematics 

19 OCTOBER 1983 A-1 



4 3 2 

9eTEESS2tr
.
!%1:11111s1 

IS-METRIC 
••••••••••••• 

LOGIC DIAGRAM, 
11/T CARD 

7-t 
i. 1400, h., 144 

7119 2 311045 
01066681 2 3110 47 LEMON 'WOO  

IPA. a or it A•PLIEATION 

111.110•110/ I  SIM  NROVS0  

001 
C. KEELER 1-3.03 
0. Kitirk 4-4-53 

REVISIONS 

SI 1 • .1 I Z A I 
• ARTS LIST 

7-5-93  
s•F- 

19•0111011111101181/01100 
80111110/0 ME 11110004101/11 
/001111001111.01.101011101111.• •••• 
IRAS 0000 •••• ROLES • II 
1101110011110111.001010100141.0 
1101010 /0•10.10 IIIISPER110 
.1001101011111100•80•10701••••••• 
1111000/1.100111•11R 11001111101000 

NORIIIIR• 
mama  

000111 
//1 MN NO •112001 

fa: NISI NM 0= 

MR 01 1111111111110111 141.1111111 0011/111401111.1111 0111011•110/ NOTEE 

I  SENT I SOSO IRS WEE Miry STATUS 
OP RENTS B 3 II 10 

7 8 8 5 

B 

A 

CLASSIFICATION 
11105111101 - 1011 C0111000.1 IC 000E10 0.01111010NS7EE OOINN.91001 

RIO 
NO PROCESS 

8 7 1 ti I 5 4 3 1 r""*231104/ ri I I  

D 

C 

CJ -0 

NOTES UNLESS OTHERWISE SPECIFIED 
I. ALL DEVICE TYPES ARE PREFIXED WITH 31274. 
2. VCC IS APPLIED TO PIN 8 OF ALL 8-P/N IC'S, 

PIN 14 OF ALL 14-PIN IC's, PIN 14. OF ALL M-
AIN /C's, PIN 20 OF ALL 20-PIN IC'S, ETC. 

S. GROUND IS APPLIED TO PIN 4 OF ALL 8-PIN 
IC'S, PIN 7 OF ALL 14-PIN It's, PIN 8 OF 
ALL 16-PIN IC's, PIN 10 Of ALL 20-PIN IC's, ETC. 

4. DEVICE TYPE, PIN NUMBERS, AND REFERENCE 
DESIGNATOR OF IC IS SHOWN AS FOLLOWS+ 

3 
1."—.1.3 04 

Ut U14 
1500 AND LSO4 • DEVICE TYPE 
I, 2, AND 3 • PIN NUMBERS 
Ut AND U14 • REFERENCE DESIGNATOR 

S. RESISTANCE VALUES ARE IN OHMS. 
6. RESISTORS ARE V4 WATT, 59.. 
7. CAPACITANCE VALUES ARE IN MICROFARADS. 
8. IA1,1.12.1.110 AND Ull ARE OPEN IC LOCATIONS. 
9. MSB/LSB DEFINITIONS: 

A00 a MSB DISOO•MSB 
AIS • LS5 D51S•LSB 



QUA LQTR QUALQTR TO 5N. 4, to 

RUN RUN 

PROG PROD 

ADD CS - ADDCS - 

DATACS- 
6 

DATA CS- 3 
13  
14  0 

12 

OPCS -

QUALCS - 

OPCS - 

QUA L C 5 

LS259 
ao 

A 
02 

C 03 
DI 04 
DM 05 
CL 06 

07 
U21 TADDO ER 

ADDGEN ADDGEN TO SU. 4 

ADDGEN - ADDGEN- 
"i)°:° 504 

U34 

U9 

3 Note TADDOER- TADDQER - 
L504 
U34 

LBAI5 

 

S ADDGEN 2  • E) 

 

}TO SH. 8 

TO Si4. 5,4 

TO 511. 7, to 

4 I 3 r-  2 311 047 I I 

HOT MF HOTMF 

  

QUAL GEN QUALGEN 

QUALHLF QUAL HLF 

P2 
60 >  

CA14 

CA13 

CA12 

3ITSL - 
13 
3 

Sc 

LS259 
00  

A co 
C/2 

C OS -1  
DI 04 ,„  
ENA 05 -  
CI_ 06 11  

co 12  
U 22 

TO 311. 11 

TO SW. 4 

TO 5N. 4 

LISA IS 

II LLDEC0- 

}TO SH. 7, 8 

PE 

32>  
LLDEC- 

RUN 12 
13 

EROE VT 14 

U63 

11113 

a EROEVTH 

7 8 t 4 

D196214r —2311047  
2. 

2 I 1 

TS 

3 

TO 514. 4, 8 

TO SW 4 

TO 5H. 9 

P1 
29 ) 

TR/WCTL- 

P1 

37 >1 LISA 15 

58 > P6R  

P4 

26 >
1 

1 
25 > 

24> 1 

ENIACi% ENIAQX 

DLYCLK DLYCLK 

  

 

3TDCLK STDCLK 

 

SHOFF SISOFF 

FROM Sit tO ZROSEVT 

 

 

10 

FROM SH 3 SUSPEND  



12 "cc CLK 120 13 
12 

CLK 140 D TMW 1 CLK 150 TO 514. 5,1. 
U24 10 

DL 1884 
vet 10  

L1 2C r0 
IK 3 K 1

1
200 

IN 30 

6 CI: ISO14  

UI2 2-  "D 50 8 

CLK  DTmw- 

.5151 VCc Do 4 

;If 

DI 

TO 514. 11 
4331 IACIACT 

41328 
U47 

1400- 6 a P q 
131094 
cK 
_U34. 

cL  

1' 

ENTCTR 

ENTCTR- 7 1400 

7 L5173 

EN7C7k 2 

IS S 3 11 IAQQUALS- EkITCTR- 
TO sic to D7 :ED 

U43 10 
9 C 

SYR 
U50 

7 

B T FROM 514.4 ADDOE 1 -  TADDOE 1 - TADDOE 1 - 15 3 
1DLEN 4 20 

1DLEM - 1DLEM - 5 30 
U43 lAoctuAL- Pt 

> 
1DLEQ- IAQQUAL- 

TRQUAL 
13 11 IAQXEN 

CL 
I

12 
2D6 

 3D 
 4 

C 
6: 

0 G 1 40 
20 M —C 14 

12 P2 U23 
U9 >B 

TRqUAL- TRQUAL- 

FROM 314.7 DWQUAL- 

FROM 314 2 ENIA"  

1DLEL- 
FROM 
314.7 

DWQUAL-

EWIAQK 

IDLEM- 

IAQQUAL- 

4 

Sc 

3 2 311047 1 

FROM {  
514. 2 STOW( 

FROM Sm. 4 BCLKOuT 1 ECLKOUT1 ett.ostfr I 

ENTCTR 1 

ENTCTR 2 - ENTCTR 2- 

ENTCTR 1 - ENTCTR 

C FROM .S14. 11 TSE TSE 

1AQ.O. 

DLYCLK DLYCLK 

STDCLK 

?2 
>  10 

     

2 12 TMAP TO Sm. 4 P1 

    

IS 

  

     

U35 

  

so>  314GGO- sm6G0 - 30)800 - 

Si....4 SUSPEND 
LS04 

571800- 

 

314080 

SUSPEND 

TO 314. 10 

TO sm. 2,10 

A 
75>1 BSUSPE1JD - ESUSPEND - U34 BSUSPEND - 135uSPEND - TO 314. 10 

DLIT 02e 'SC. .0 

96214 
1 

'-2311047 
1w 3 

8 7 6 5 4 I 3 2 1 



I r- r4 2311047 

SAVI)1314 Pt 
57  

SAVD1514 SAVDEN SAVDIN TO 514. 5,4 

P2 CLKIN1- 
: 4 

ALS 213 

ECLKOUT I 10 914, 3, 13CLKOUT 1 beLKOuT 1 13CLKOUT 1 41  5-6, 10 
U47 

TMA (00- 40)  TO 91.5, 
LS 163 

Cl. OA 
CK 
A 6 
S 

4. 77.48 10 
VCC 

• TMA 09  
TMA 011 

P2 
> 50 

TMA 10 714809 13 
4 

TM A 06 

T41807 

• TMA 07 12 5 C 1MA 04 4 
TMAP "'MAP 11 FROM 314. 3 ELIA P OD 

ENAT 
LOAD R 0 

U27 

▪ 90  
TMARCO2 15 

LS1(43  
Cl A 
CK 
• OD 

TMA04 4 1 
P-E°  

3 TMA 05 13 TWA05 
TMA04 

TIAA 04 12 TMA 03 C QC A • TM A 02 VCC TA4803  11 SNAP QD 
ENAT 
LOAD R 0 

U24 

imARCO2 
TM AR t0 1 P  o 10 

l` 109A 
CC 
U34, 

Te.  

C 

PI 
TMFQ- 3 

> 4 
LS 1(43  

CI. QA 
tAK 

C 

QD 

 OG 

2NAP OD 
ENAT 
LOAD A 0 

164802 _10  
2  
3 

Is 

TMA O1  0) 13 TMA 01 
TMA 00 4 IMF T MA 00 TO 511. II 

TO SH. 7, 
10, 11 

12 
FROM 5N.10 "15 EC IS 

TMF TMF tl 
TMARe0 1 TADDOE I TADDOE 1- 9 15 go L504 

U34 

PI 
76  

LLDTC- 10 
B 

LDTCG- TO SW 10 LLDTC0- 

U13 
P1 51SOFF 51SOFF SWIIP SHOFF ID • >  55 

U4.4 

FROG- TO SW 7-9 4 PROS - PROS, PROD 
1504 
U34 TADDOE /- TADDOE TO .5N. 9, 

5, 4,11 
FROM 
SR. 2 RUN RUN 13 TMEN -  TO 54.5,4 RUN 

AL326,U47 ADDGEN ADDGE3.1 ADDGE61 
XADLEN- 3 

I
TO 5H.4 

QUALFILF QUALHLF OUALNLF 
U9 

4 LAE 
QUALQTR QUALQTR QUA LQTR u9 

D 9.6214 2311047  
v.- 1 

3 2 6 I 4 8 I 5 7 



4 2 3 11 0 41 1 

P2 

s I  
(LOB) 4!)I  

44)
I 

>
I  

I 

>
I  

44 > 
 

(LSO 
)I DB15 415 

Al')) 
0814 414 

ALS 573 

3  1D 10 
20 10 

 36 30 
 an 40 
sb so 

8  60 60 
7o 70 

Ii 
 OD 60 
sutt 
OC 

U4 

64>I  ALS 573 
-  ID to 
3 2D 20 4  32 30 

01513 413 013151.. 

015131.. 
DB 12L 
DO M.  
DB /01. 
D8091.  
013041. 

19 
18 
17 
16 
15 
4 

13 
12 

78415 
TBA 14 
TBA 13 
711412 
T12411  
71410 
76409 
TBA06 

Ie 
17 
16 53 >

I  0812 All 

 aD 40 

7 SD SO 

6 70 

D stt All 15 
14 
13 

67 >  
60 0810 A10 

9  60 80 
--T- 12/e4 

as>  411 >  

0809 409 69 >  

70>  

71 >  

66 

87 >
I  0406 A08 

U6 
DB07 407 

90 >  

70
1 DB04 

89>
I A 06 

ALS 573 
901 ALS 573 

2  
3 10 

4  2D 20 
D 30 

6  4D 
40 

7  5D 50 
6D 60 

9   7D 
70 

BD 80 
F 11 ENA  

OC 
U7 

DBOS 405 19 D1507 L 19 
18 
17 
16 
IS 

TBA07 
111404 
76405 
TBA04 
TBA 03 

73 >  

74 >  

75 >  

ID 
tb 
an 

50 
4b 
7D 
SD 

10 
20 
30 
40 
50 
60 

3  02.041. 
DB04 404 021051. 91 >  I. 2804L 

0803L 
5 

I 21503 
94 >

I  403 6 
4 0802L 18402  

13 TBA01 DB02 402 8  
9 

IS 05011.. 
13 DBOOL 

74 >  

77 >  

SD) 78) 
BCLKOuT I 

>  70 
80 TBA 00 

94>
I  DB01 A01 —T- EmA 

42--c 0 c 
U5 (M SE) 95>-- 

 0200 400 

SAVDB 41 54,11,1311 
FROM 
WI. 4 

TADDOE I TADDOE 1 - 

;MA(00-10 ) AAA (00-10 ) 

9128 
40 
Al 

9128 
A° 
  114400 TM A00 

TMA 01  T MA01 
TMA 02 TMA 02 

TMA 03 TMA 03  
114404  
TMA 05 

9 
10 
11 
13 
14 
IS 
16 
17 

DBOOL  
DBOIL 
01302L 
011031.. 
08041 
DBOSL 
08061 
05071. 

190 
713A Do 
TBA01 

1/01 
1/02 

AS 1/03 
AG 1/04 

1/05 
1/04 

49 1/07 
A10 1/08 
WE 

43 1/01 
1/02 

AA: 1/03 
1/04 
1/05 

As 1/04 
A9 1/07 
410 1/08 
072 
,31 
1-3 

U32 

TMA 04 4 
3 
2 r 

23 
22  
19  

21 200  
.21,3 

TMA 05 TB 402 
TMA 04 2 -rues& 13 

14 
15 
16 

70403  
TBA04 
T11405 
TBA06 
10407 

TM A 07 TM A07 1 
TMA 06 23 TMA 06 
TMA 09 22 
TMA10 19 

T MA 09 
N 714 A10 

200  

13 
U30 

9128 9128 8 34214 00 TMA 00 
IMA 01  
TMA 02 
TM A 03 
TM A04 
TWOS 
TMA O6  
TmA 07  
TWA 08 
TMA 09  
TMA 10  

TMA 01 7 AI 

1/01 
44 1/02 
AS 1/03 

1/04 
A7 1/05 

1/06 
#9 1/07 
410 1/06 

51 
23 

U 29 

AI 

43 , 1/01 

:1 
1/02 
1/03 

A6 1/04 
A7 1/05 

1/04 
1/07 

A10 1/08 

81 
1-5 

U 31 

714 02 
72.121% 03 

6 
9 
10 
It 

14 
15 

i3

I 
 

bins L 
DIS09L 
11I5101.. 
DB 11 I. 
08121 
011131. 
08141 
01115L 

190 

13 1
14 

TBAOLI 
78409 
TBA 10 
7 5411 
TISA12 
TEA IS  
7/5414 
T13415 

N 4 TMA 04 4 
3 
2 

3  
2 

TMA 05 
N Taa A 04 

TMA 07 
TMA Oa 
114409 

23 
22 

114410 19 
21  
200 

N. 
N 

200  TBA (00-IS)  TO/FROM 
514. 8, 9 

De(oo-is) 08(00 15)1. TO/FROM 
504. 7, 8 

T MW - TMW- FROM 511.3 
FROM 514.2 
FROM 521.4 

40005 - TADDSSE 
WEN- 74461,1- 

445 DT9 '6 2 1 4 TILIA.1.N.31?!. %1”all 
WA. 

2511047  
1-" 

8 I 7 I 6 I 5 t 4 3 1 2 



ALS 574 
ID $0 
20 20 
3D 30 
417 40 
SD 50 
40 40 
7D 70 
8D 80 
CK 
OC 

U61 

SAVD8H 

36 >
1 752015 

T5CD14 
39 >

1 

752013 
40 >  

41 >
1 T5CD 12 

42 >
1 TROD 11 

8 
9 

TRCD08 

13) 1 
LADO7 

14) 1 
LADO‘ 

1.4005 
3 /5 

 

17  

16004 

ADO3 

C L AD 02 

19 >
1 

18 >1 

L7.001 

00)
1 18000 

AL3 573 
 lb 10 
 25 20 
 30 30 
45 40 
SD 50 
40 40 

 70 70 
ISD 60 

 ENA 
C 01C 

U8 

43)
1 TOCD 10 

44> 752009 

45>  

93 

FROM 
314. 2 

17 1 

VCC 

3>
1 

27>
1 

22 

27>
1 

tto>
1 

55> 1 

57> 
 

79>
1 

031. 
U tO 

U10 

"Ca 

TD QUAL 2. 

9128 
AO 
AI 
42 
03 1/01 
64 1/02 
AS 1/03 
AS 1/04 

1/03 
88 1/04 
:7 1/07 0  

1/06 
w-2 

U 28 

9 TDou4t-0  
TDQUAL1  
Tt QUA L2  
TbQUAL 3  
700UAL4  
TDOUAL 
TDQUAL 
CVENT- 

?I, 
IS 
17 

2311047 1„ S I  

vl 

7 

TRCD I5L 

1;6 

TRC.014L 
TROD 13 L 
TPCD12L 
T520111 
7520101. 

13 756/3 091.. 
12 TRCD081. 

TRCDIS L  

1:9 
TRC 14 L 

TNEII  
IS 752011 1.  

1.3 
TRCD10L 
TRCD091- 

12 75215081.. 

QUALGEN 

QUALHIF 

OUALOTR 

QUAL4 

QUAL3 

QUAL 2. 

QUAL-1  

QUALO 

SAVD6H 

"CC 

4 

12 
13 

ALS 573 
7-4 1D 10 

 2b 20 
5  30 30 

4D 40 
f SD 50 

 
9  7D 

BD 78: 
1 5/10 

too 
U3  

TDQUAL 

TDQUAL5 

R7 
15K 

19 
ID TDQUAL S  

TDOUAL 3  
14 TDQUAL 2  
I3 TDOUAL 1  
11 TDOUALO  

58 
15K 

QUAL4 

QUAL 5 

10/250,4 

• TOQUALO SR. 7, 6 

• TDQUAL 1 34. '1, 8,9 

T1AA (00 -10)  

• TDQUAL 3 

TDQUAL4 

TDQUAt. 5 

• TDQUAL6  

• EVENT- 

1

34.7, 6 

514.7, 8,9 

SR. 7, 8 

311. 8,10,11 

XADDEN -

B CL KOUT I  

FROM LAE14- 
54.4 

180005 1 

MA (00- 10) 

TADDOE I - 

TRCD(08. 15)1.. 

TMA 00 8 
• TMA 01  
, TMA 02  
. TMA03  
. T1.4404 : 

TMA 05 3 
774006 2 
TMA 07 I  
714708 23 
TMA8 09 22 
14010 19  

210 
200 

9128 
SO 
AI 
02 

1/01 
1/02 

AS 1/03 
As. 1/04 
A7 1/05 

1/04 
A9 1/07 
010 1/06 

rs 
U 33 

1140 00 8 
774601  
TMA 02 

TMAO 
?MAI  

4 
TMAO 

5 

3 
TMA04 
TMIA 07 
TMAOf  
4 _3070

.
9 22 

21 0  
200  

TRCD(06- 15) TO/FROM 
54. 6, 9 

9 T 5227y06 1.  
IO TRCDO9L 
II T5213101. 
13 712413111.  

TRCD 12 I,.  
IS TPCD /3 
Ii TRCD 14 L 
17 TRCD 15 L  

r  

A FROM 514 3 TMW 
TMW- TMW- 

FROM SH TADDOER - TM:430ER TADD055 

FROM 571 4 11.1EN - TMEN TPIEN - 

 

- - Sri-6214 
Ir. 

"2 311047 
6 

8 I 7 1 6 1 5 t 4 2 

  



D5(oo-  ts)L FROM 
SH. 5,8 

DROOL 
DBOIL 
DB CO L 
D11.03L 

OPEQ- 

08041 
D5051 
DI1o4L 
DB071 
1)1368l 
0509L 

15 

118101 
b1311 1 

OPCS 0 
FROM SH.2 

1MS 2I47M 
AO 
AI 
A2 
AS 

4 
7 

AS 
A9 
A10 
A11 
DIN 

DB(00-15)1 

OPCS OPCS 

4 

TD UAL 0 

TD,QuAl 2 
14 
IS 

—4-5-QUA.-3 7 
TDQUAL4 6 

Fs 
TDQuALS. 5 

TMS2149 
AO 
AI 
A2 
A3 D01 14 
A4 
AS 

D02 13 
1/ A, 

87 • DOS 12  
58 

11  A9 DQ4 

TRQUAL - 

BFQUAL- 

1AQQUAL- 

DWQUAL- 

TO SH. 3, II 

TO SH. 11 

I TO SH. 3 

TM52149 
AO 
Al 

5534 
DOI 

202 

A7 003 
A8 
A9 D04 

U41 

ti4QUAL - 

DHTRC - 

151E14 - 

TRRAIGE 

DB001 
111801L 
D B02 I. 

HULL.  
118051 
08041 
D1307L 

4 

14 
IS 

¶, 

13 

12 

11 

FROM 

TO 514. 3 

TO SM. 9 

9 

18 ;LI ned 
6 S451 17/Q0 

 CK E/OE 
CL F/OF 
Gt 6/06 
62 14/01.1 

QI.11 
U 53 

4 
13 

14 
TRRI.165 

IS 13111046E 
A 

jT QUALOUT t 

IDREGO 

LDREG 1 

LS299 
QA1 

So A/0 A 
S1 5/02 
51.51 e/cte 
5551 D/OD 
CK 5/0E 
CL F /OF 
Gs 0/06 
62 1.1 /Q14 

01-11 

LS 299 
QA1 

SO A /QA 

LDREGO 

A LDREG 1 

FROM 
SH.2 LEA 15 

VCe 
19  
16 

QUALOUTI 

LDREGO VCC 2°  

LDREG I  

c 
2 0  

4 

QUALOUT TO 3.4. 5 

6 2 311047 7 

WE" 

U42 

  

10 

 

8 OPEQ- OPEQ 

 

FROM S11.4 
TADDO5 E131. TO SH. 11 

U10 

SH. 4,8 

 

WE 
U39 

 

013081. 

  

A
TMS 2149 

Al';  
DOI 

45 1/ DOE 
5547  1/

1103 
O 

 
AT 

 
CTS 

U40 

   

   

TDQUALI  

D1309 L 
DbIOL 

 

3 

 

BLOW:U.- 

 

 

TDQUALI  

  

D511 I_ 

  

14. 

 

 

TDQUAl 5 

QUAL e S 

DATAC3- 

  

TDQUAL 5 

DATA CS - 

08121 
1111131 
218141 
DB151 

IDQUAL 1 

1 
1 

 

13 

12 

11 

OLTRC - 

IDLEL 

BP RMGE 

} TO 514. II 

TO SW. 3 

70 $B. 9 

     

TDQUAL 5 

DATACS- 

 

oca  

   

BCLKOUTI BelKOUT1 BCLKOUT1 U55 

PROS - PROS- 

     

To..  1:1
.

151
..
114.IS  

Sal 

96214 2311047 

a 7 6 5 4 3 2 

  

1 

FROM 
514.4 PROG- 



LDRE6 0 

DREG? 

19  
IB 
11 QUALOUT 
12 
9 0  
20  
30  

VCC 

C 

FROG- FROM SH.4 

LS299 
081 

 50 A /0 A 
 51 13/Q13 

11 
5151 C /QC 
5851 D /0D 

E /QE 
44t F /OF 
001 G/QG 

3.0 62 H/OH 
01.11 

8 
187.135 
UBMS5 
EPA M55 
131'13MSb 
151513 
UBLSI) 

1.  6 ; 
BPALSB  
131IBLSE, (18,ue)(1458,155) 

LS 299 
081 

14  50? 
8/0 

18 

 5  

5151 C/O C 
''  51251 

 CK E / OE 
o CL F /0F 

;c1 
 :
I 8 /0 8 
t ?4/OH 

0141 
U lb 

TO/FROM 
514. 9 D/02 

1 0/02? 

U5(9 
SP (A,13)(1.4513,L5B) 

08081 
01309L 
DE101. 
DE 11 L 
DE121 
DE13 L 

5141 
513151. 

DE ( 00-15)1 10 /FROM 
SH. 5,7 

TDQUAL I 

TDOUAL 5 

TOQUALO 

TDQUAL2 
TDOUAL3 
TDQUAL4 

TDQUAL 4.  
EVENT- 
DE1510 

I

TO/FROM 
511.6,1, 9 

}

TO/FROM 
 51.4. 6,7 

TO/FROM 514. fr, I0,11 

LS299 L 
clA1 8 

A/OA 
15/0E 
C/QC 
D/QD 
E/OE 
F/OF 
G/QG 
H/QH 

QH1 

3 
2E808 
TEA 09 
TE4 10 , 
113A 11 , 
TBA 12  
TEA /3 , 

TEA 15 , P2 
BFIREG 

> 22 

4 TBA 14 , 

19 D/Q1.  
IL ;1  151 C /QC 
11   5851 D/00 

LS299 
081 

50 A /05 

• CK E /OE 
'C CL F /OF 
c G1 G/08 
C 42 H/OH 

OH! 

 50 

r  
51.51 

 5551 
 CK 

C CL 
 GI 

• 30 GO ADDGEN 2 FROM 514.2 

8 

1 

15 
4 

8 I 7 I 6 5 4 3 2 311 0 47 r. 8 

FROM { 
SH. 2 

LDREGO 

LDREG I 

LDREGO 

LDREG I 

FROM SH 7 

LS 299 8 

5

50 

L51 

/9:41.
3 

IT; SI  

R2 SCRCS1 11/00 13  
TR3  

CL 
GI 
62  

LS299 
081 

50 A/QA 
51 /013 
5151 C /QC 
5551 D/QD 
CK E/QE 
Cl F /OF 
GI 6/0.4 
62 H/01-1 

OH1  

-4 DE001  
13 DB 011.  
4. DB02.L.  

14 DE031.  
5 DE041 
15 D505 L  
4 G130gol_  
6 5071. TR (1-4) 

138151.4 

VCC 
2 0

19  
18 
11  
12  
9 0  

3  

E /OE 
F / OF 
6/Q6 
H/014 

OH? 

IS TR4 
4 81'3  
4. 131.14  

U59 U 17 
BP ( 1-4) 

ADDOUT 0823 1.4  

0 

 

DB 0710 

LS 299 
081 

A/OA 19.3S? 11/02, 
SLS1 C /QC 

r  585I D/QD 
▪  tic /GE 
▪ CL F /Q F 
 GI G/QG 

62 14/014 
OHI 

U20 

I 
TRCD 081 

  

0133110 

LS299 
081 

so A /Q A 
51 8/013 
5151 C /QC 
5551 D/013  
CK /0 
CL F/OF 
61 G/QG 
52 H/041 

OH! 
U19 

711400  
S 15801  

213402 , 
25403  

5 -FBA 04 
1E405 , 
TEA 04.  
7E401 , 

4- 
1- 134 (00 15) TO/FROM 

5H. 5,9 

  

IS 

4 

TRCD091  
TRCD 10 L 
TRCD 11 L 
TRCD121 

 

19 
Ia 
11 
12 

 

 

B 

 

TF4CD 131_ 
TRCD14-L--N 
TRC1315L.  

TRCD(08-15)L TO/ FROM 
SH. 4,1 

• — 2°  • 30 

 

13/307LQI TBA070 

U15 U18 

FROM 514.4  

FROM {  
514.2 

ECLKOUT I 

RUN 

ADDGEN- 

BC L KOUT1 

RUM 

ADDGEW 

13C1. KOUT I 

RUN 

ADDGE41- 

D 96214 231104'7 
6 

8 7 I 6 5 4 3 2 



lL8,u8Ve.515,1.4315) 

78 (1-4) 

(uts,un)(iss, mu%) 

TR ( 1-4) 
TO/ FROM 

SW. 8 BP(A, B)(LSB, MSS) BP (A, B)(1.5 It, MS 8) 

15P (1-4) 

T R 1  

TR2 

OP I  

BP 2 

14 

12 

II 

T800(08-15)1. FROM 
514.6,8 

788(0045) FROM 
511 5, 8 

TMS 2149 
AO 
AI 
At {DOI

4 lb  87 

1$  A: 
0452 

7  44. DQ3 
A7 
AS D04 

 A9 

17 

0 Ts — 0—to 0 WE 

6196214 —2311047  

5 t 4 I 3 2 8 7 

2311047 r.- 4-1 

TRCD0131 
RCD 01 L 

• TRCIO101. 
TRCD It L  

' TRCD t2L 14 
• TRCD 13 L PS 

TRCD14 L  
TRC.0151. 

TMS2149 
AC, 
At 
42 D01 
43 
A4 Dot 
45 a/m 
44 003 
Al 
A8 004 
49 

U44 

18138  
1.131ASE 

IS 
TR2 1 13 

T R4 
TR2 3 

U13138 4 
:IM 56 5 

4 

TR3 9 
781 10 

 ES _Ka  

78400 
711.401 

• TBA 02 
T8403 

• T13404 
18405 

• 784 06 
• 78407 

U 44 

TO 31111 

270 
VCC 

4 • 18400 

TR 3 
78401  
713802 
TI54 03 

TRA 

BPS  

B14 

75404 
002 

13 

12 
7 RANIGE - 8 

44 , 
As 
44. 0 1D03 565 

U4.0 

• T DA  35 
78404 

• 78401 
TRRNGE 

TMS2149 

A l
AO 

A2 001 
A3 

4 47 
17  48 D424 5  8— A9 

• 10
o a 

4.--0 

12 
13 

•  

TR2 4 
TR1 5 
711111400 

14 1.144513 

73 U1SM55 

It !MAIMS'S 
FROM 
511.7 BPBMSB 

TMS2149 
AO 

2 
:2 
Al 
44 
AS 

8 Dal 

DQ2 

D03 

DO4 

U42 
4. IL NG 2 BPRNGE 

BPADD - 

TDQUAL I  

PROG - 

ADECS U43 

70011;115 

9  
• 10 

17  Al
73 

 Al 
o ES .1.9c r.v—i 

1/0 545 4 BPI  
1312 

78408 
784 09 
15410 
7134 11 
T134 .2 

• 78413 
• 7E414 

7541; 

FROM 
511. 6,8 

11224•1 211.2  

FROM 5114  

14 LISISB 

13 Utt.S1  

12 BPALSB 

11 BPBLSB 

08  
SAS 
USE 

R4 
270 

VCC  ti 



_10  
2  
3 
4 
5 

DCO2 
DE CM 
DC00  
LUBA 15 

IO  

90 

DC RC 1 

4 DC11 
5 
41.e16 ERODLY TO 514. II 

U49 13 DC 10 

12 D509 

It DCOB 

12 15 DCRC2. 1205VT TO 514. 2, II 
U49 

14 DC07 

9 13 0506 ZROEvT- 0 
U6.4 a DC05 

R2 
VCC 11 D504 

115 5 05851 

12 
• 13 El I • 

UG4 

14 DC03 

TO .504. It 13 D502 

DC01 

DC00 11 DC00 

IS 

LLDTCG- LLDTCG- LLDTCG- 
2 311047 

4 1 6 5 

•SCY 

!V:17 8/1 1,1C,.. 
D96214  

2 

FROM SH.4 

8 I 7 

8 " 2 311047 no 

FROM 514 11 ADDOE TADDOE I TADDOE 1 

FROM SW 4 BCLKOUTI R2 BeLNOUTIR ECLKOUT IR. 

33 

FROM SW 2 OSA 15 

5504 
5C05 
5C 04 
ECO3 

ECRCZ 

ECO2 
ECO I  
5500 

ECRC1  

LS14,3 
C CL OA 

CK 
08 

C 05 

SNAP OD 
ENAT 

C LOAD 850 

114, 

LS163 
Cl. QA 
CK 

4 
A OB  

QC 

SWAP OD 
ENAT 

C LOAD RCO 

U 52 

LS 1(03 
CL OA 
CC 

OB 

C QC 

SNAP OD 
ENAT 

C LOAD 550 
U38 

LS 163 
Cl. OA 
CK 
A OB 
B 
C OC 

SNAP OD 
ENAT 

O LOAD 850 

U 25 

It 5512 

is EC5c3 

4 5511 

13 500 

12 ECO9 

11 ECO8 

ECRC 2 

4 ECO7 

3 ECO6 

5505  

11 ECO4 

IS ECRC I 

14 ECO3 

3 5502 

ECM  

t1 5500 

15 

LS1G3 
Cl 06 
CK 
A 06 

C DC 

ENAP 00 
ENAT 
LOAD 850 

U66 

LS763 
CL 04 
COK 

05 

CB0 OC 

EPAP OD 
ENAT 
LOAD 554 

U51 

LS163 
CL QA 
CK 
A OB 

IC) 
QC 

SNAP OD 
SWAT 
LOAD RCO 

U 37 

VCC 'C 
DC 70  
DC09 4 
DC08 5 
DCo 7 6 

90  

DCOG 
DCo5 4 
DC04 
DC03 6 

05552 10  

.----20 

VCC 

EC 14  
EC 13  
EL 12  
Et11 

EC tO 
5C01 
ECO8 
5507 

EC RC 3 

14 EC15 

13 EC14 

72 EC13 

8515 EC15 TO 5H. 4 

EC 14 

ECOO ECOO 

DC II DC1/ 
FILTEV7C 

FROM SR. EVENT- EROEVT- ZROEVT— 
4, 8, it 6 EVENTEN 

&SUSPEND- 
U35 

ISSUSPEND - B. 3 U4a 

FROM 
514. 3 

SUSPEND SUSPEND 

 

1120EVTEN - 

 

ENTCTR - 

 

U63 
ENTCTR - 9 

O DLYEN 
SKIGG0 SFIGGO 

U 35 



FROM 
511. 7 

FROM S14.9 

{  

{  

FROM 
.514.7 

FROM 
SH. 4 

8 7 6 4 2311047 I 

RS 
6 TSER 10 TSE TSE TO SN. 3 

3260 
U 54 

RI• 
5 VE NT R 10 EVENT 

5260 
U 54 

TADDOE1.. 

RI 
IK 

VC C 

TO 514. 4, 8, Io 

FROM SN 7 DLT RC  

FROM 314.9 TRANGE - 

8PADD- 

DHQUAL- 

DLQUAL 

8PCILIAL •-• 

OPEQ - 

DHT RC - 

TRQUAL - 

TADDOE1 TADDOE I TA DDOE EVENT- 

EC 00 ECOO 

HOTMF 

ZROEVT - 

ERODLY 

TMF 

I ROEVT - 

TMF 

HOTMF 

RODLY 12 

3 

4  
5 

RI 
> 36 

DC 00 - 

TRQUAL - 

FROM 
SN. 10 

FROM 314. 4 

FROM 31.1. 2 

FROM 511 3 

FROM 
514.10 

1>°1!.504 
U34 

ALS 28 
U47 

13 

2 

D 

C 

B 

U64 

8 LSTEVT - 

345 
U65 

ENTCTR 

DC 00 

ENTCTR 

10 DC400 
1 

A 

0•.• ow> 

D 96214 2311047  

8 7 6 5 t 4 3 2 

2 ROE VT OROEVT 
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