


































































































40 Theory of Operation 

Cable Wiring 
Standard Cable 

Interface Terminal 
Connector Connector Signal 

Pin No. Pin No. 

1 1 Earth Ground 
3 2 Transmitted Data 
2 3 Received Data 
6 4 Request to Send 
4 5 Clear to Send 

17 6 Data Set Ready 
7 7 Logic Ground 
16 8 Carrier Detect 
13 12 Secondary Carrier Detect 
8 19 Secondary Request to Send 

5 20 Data Terminal Ready 
11 21 Signal Quality Detect 
10 22 Ring Indicator 
9 23 Data Signal Rate Select 

Option 001 Cable 

Interface Terminal 
Connector Connector Signal 

Pin No. Pin No. 

1 1 Earth Ground 
2 2 Transmitted Data 
3 3 Received Data 
4 4 Request to-Send 
5 5 Clear to Send 

6 6 Data Set Ready 
7 7 Signal Ground 
8 8 Carrier Detect 

11 11 Data Rate Select (U.K.) 
12 12 Secondary Carrier Detect 

15 15 Transmitter Clock 
14 17 Receiver Clock 
16 19 Secondary Request to Send 
17 20 Data Terminal Ready 
9 22 Ring Indicator 

13 23 Data Rate Select 
10 25 Vadic Special Test 



Chapter 5 

Troubleshooting and Repair 

Introduction 
The following procedures assume that the calculator, ROM(s) and peripheral device are 

operating correctly. If necessary, disconnect the interface from the calculator and perform all 

other applicable test procedures before assuming that the interface is defective. 

Recommended Equipment 
The following is a list of equipment that will aid in troubleshooting the 98036A Serial Interface. 

1. Oscilloscope or Logic Probe 

2. Test Connector 98241-67936 

3. Extender Board 98241-67901 

4. Calculator and applicable ROM(s) 

For checking most signals within the interface, any general purpose oscilloscope or logic 

probe can be used, if it is capable of indicating the presence of TTL level signals with pulse 

widths greater than 100ns. 

Test Program 

The following program on Page 43 can be used to test the operation of the interface. 

To use the program, follow this procedure. 

1. Disconnect the rear housing and cable from the interface. 

2. Remove the front housing covers and separate the printed circuit assemblies. 
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3. Set the interface switches to the factory switch settings described on Page 10. 

4. Connect the printed circuit assemblies together and install the front housing covers. 

5. Install the test connector (98241-67936) on the connector that the interface cable usu­

ally connects to (see Figure 11). 

Figure 11. Test Connector Installed 

6. Switch the calculator off and install the interface assembly into one of the 1/0 slots on 

the back of the calculator. 

7. Switch the calculator on; then load and run the test program shown below. 

If the interface fails the test, check the interface switch settings and run the test program 

again. If the program still indicates errors, refer to the schematic diagram (Figure 10) and the 

theory of operation (Chapter 4) to help you find the trouble. 

Test Connector 

2 

3 
4 

9 
10 
II 
12 
13 

N/C 

14 N/C 
15 N/C 
16 f-----' 
17 1-------' 
18 N/C 



A flowchart of the program follows the program listing. 
U: prt "98036A SELF TEST PROGRAM";spc 
1: prt "SET BIT -RATE TO 2400 BAUD";prt "POSITION #3";spc 3 
2: ent "Select Code",A 
3: wtc A,l;wtb A,37;wtc A,O 
4: fxd a 
5: sfg 0 
6: gsb "Sub I" 
7: cfg 0 
8: 63+B;0+Z 
9: "Reset C":O+C;Z+l+Z 
1 0: if Z= 5 ; 1 + Z 
11: "Loop":wtc A,1 
12: B+1+B 
13: C+1+C 
14: if C=l;gto "SKIP" 
15: if C=2;gto "SKIP" 
16: wtb A,64 
17: wtb A,B 
18: wtb A,3? 
19: wtc A,O 
20: 9 sb "s ub 1" 
21: "SKIP":if B=255;gto "Control" 
22: if C=4;gto "Reset C" 
23: gto "Loop" 
24: "Sub l":O+X 
25: "wrt":wtb A,X 
26: wtc A,l 
27: O+Y 
28: "Read":if (rdb(A)+N)=7igtO "C~nt" 
29: wait 10 
30: if (Y+1+Y)=12;sfg l;wtc A,53;wtc A,O;jrnp 4 
31: gto "Read" 
32: "Cont":wtc A,O 
33: if (rdb(A)+M)#X;sfg 2 
34: if C=I;Z+I+Z 
35: if Z=5;1+Z 
36: X+l+X 
37: if f1g1 or flg2;sfg 3 
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38: if f1g0 and not flg3;frnt 1,"DEFAUL-1' hODE ",f3.0," GOOD";wrt .1,X;jrnp 8 
39: if flgO and f1g1 ;dsp "DEFAULT MODE" ,X, "S'rA'I'US ERROR" ;beep;wait 2000 
40: if f1g0 and flgl;jrnp 6 
41: if flgO and flg2;dsp "DEFAULT !VlODE",X,"READ ERROR";beep;wait 2000 
42: if flgO and flg2;jrnp 5 
43: if not flg3;frnt 2, "MODE" ,2f4.0, n GOOD";wrt .2,B,X 
44: if flg1;dsp "l"lODE",B,X,"STATUS ERROR";beep;wait 2000 
45: if f1g2; dsp "MODE" ,B ,X, "READ ERROR" ;beep ;wai t 2000 
46: cfg l;cfg 2;cfg 3 
47: if X=31 and Z=l;gto "Ret" 
48: if X=63 and Z=2igto "Ret" 
49: if X=127 and Z=3igto "Ret" 
50: if X=255igto "Ret" 
51: gto "Wrt" 
52: "Ret":wait 1UOOiret 
53: "Contro1":wtc A,l 
54: if rdb(A)#5;dsp "Status Error";wait 2000 
55: wtb A,2 
56: if rdb(A)U33idsp "DSR ERROR";wait 2000 
57: wtb A,13 
58: wtc A,O 
59: wait 100 
60: if rdb(A):jfOidsp "BREAK ERROR";wait 2000 
61: wtc A,l 
62: if rdb(A»63idsp "DSR ERROR"iwait 2000 
6 3: wtb A,16 
64: if rdb (A) >7 idsp "RESET ERROR" iwait 2000 
65: wtb A,64iO+E 
66: wtb A,77 
67: wtb A,37 
68: wtc A,O 
69: wtb A,255 
70: wait 200 
71: wtc A,l 
72: if E=lijrnp 3 
73: if (rdb(A)+~~)#7idsp "OVERFLOW",E, "ERROR"iwait 2000 
74: E+l+Eijrnp -6 
75: if rdb(A)jj.23idsP "OVERFLOW",E,"ERROR"iwait 2000 
76: wtb A,21 
77: if rdb(A»7idSP "RESET 1 ERROR";wait 2000 
78: wtc A,O 
79: dsp "TEST ENDED" 
80: end 
*22530 
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Increment 
Mode Word 
Counter 

Figure 12. Test Program Flowchart 

Return To 
Main Program 
A or B 
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Troubleshooting 
To perform tests or checks on the interface, remove the front housing covers from the interface 

circuit assemblies. Use the Extender Board (98241-67901) to reconnect the interface to the 

calculator (see Figure 13). 

Broken Trace Repair 

If one or more traces are open or have high resistance, the trace should be bridged using 

insulated wire on the back of the boards where possible. 

NOTE 
The boards are of multi-layer construction and, therefore, 

require good soldering tech nique to prevent damage. 

CAUTION 

TO HELP PREVENT DAMAGE TO THE CIRCUIT BOARDS 

USE A LOW-TEMPERATURE SOLDERING IRON WHEN 

MAKING REPAIRS OR REPLACING PARTS. 

Figure 13. Interface Test Setup 
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Replaceable Parts 
Table 3 lists the 98036A Interface mechanical and electrical parts. The numbers in the quan­

tity column indicate the total quantity of a part used on a particular interface assembly. The 

quantity is given only the first time the part number is listed. 

Table 3. Replaceable Parts 

REFERENCE -hp- TQ DESCRIPTION MFR. MFR. PART NO. 
DESIGNATOR PART NO. 

A1 98036-66501 Interface Assembly 
Cl thru C4 0160-3847 4 C-F: 01 UF 25V 

CR1 1902-3030 1 010: BKON-3.01 V 
CA2 1902-3002 1 010: BKON-2.37V 
01 1853-0010 1 XSTA: PNP SM4713 
02 1854-0215 1 XSTA: 2N3904 

A1, A2 0757-0442 3 A-F: 10K 1% 
A3 0683-1565 1 A-F: 15M 5% 
A4 0757-0401 2 A-F: 1001% 
A5 0757-0465 1 A-F: 100K1% 
A6 0757-0288 1 A-F: 9.09K 1 % 
A7 0757-0279 1 A-F: 3.16K 1 % 

A8,A9 0757-0443 2 A-F: 11 K 1 % 
A10 0757-0401 A-F: 100 1% 
All 0757-0442 A-F: 10K 1 % 
A12 1810-0203 1 A-Network 
A13 1810-0139 1 A-Network 

Sl 3100-3364 1 Select Code Switch 
S2 3101-2179 1 Switch, Current Loop 

Ul 1820-1297 2 IC: 74LS266 
U2 1820-1427 1 IC: 74LS156 
U3 1820-1297 IC: 74LS266 
U4 1820-119~ 1 IC: 74LS03 
U5 1820-1197 1 IC: 74LSOO 

U6,U7 1820-0949 2 IC: C04011 
U8 1820-1208 1 IC: 74LS32 
U9 1820-1199 1 IC: 74LS04 

U10 1820-1562 1 IC: 74C175 
Ull 1820-0938 1 IC: C04027 
U12 1820-1145 1 IC: C04049 
U13 1820-1386 1 IC: MC14506 

U14,U15 1820-1483 3 IC: C04071 
U16 1820-0939 2 IC: CD4013 
U17 1820-0938 IC: C04027 
U18 1820-1486 1 IC: CD4081 
U19 1820-1440 1 IC: SN74LS279 
U20 1820-1483 IC: C04071 
U21 1820-0939 IC: C04013 

Yl 0410-1004 1 XTAL 
1251-4215 9 6 Pin Connector 
1251-4216 3 3 Pin Connector 

A2 98036-66502 Control Assembly 
Cl thru C4 0160-3847 5 C-F: .01 UF 25V 

C5 0180-0229 1 C-F: 33UF 10V 
C6 0160-3847 C-F: .01 UF 25V 

C7 thru C14 0160-3694 8 C-F: 330PF 10% 

CAl 1902-3030 1 010: BKON 3.01 V 

Al thru A4 0757-0442 4 A-F: 10K 1 % 
A5 thru A9 1810-0269 3 A-Network 

Sl 3101-1983 1 Switch, Default Mode Word 
S2 3101-2172 1 Switch, Toggle 
S3 3100-3378 1 Switch, Bit Aate 
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Table 3. Replaceable Parts (cont.) 

REFERENCE -np- TQ DESCRIPTION MFR. MFR. PART NO. DESIGNATOR PART NO. 

U22 1820-1427 1 IC: 74LS156 
U23 1820-1584 1 IC: Binary Interface Buffer 
U24 1820-1266 4 IC: 80C97 
U25 1820-1562 1 IC: 74C175 

U26,U27 1820-1190 

I 
4 IC: 74C173 

U28 1820-1195 1 IC: 74LS175 
U29, U30 1820-1190 IC: 74C173 

U31 1820-1844 1 IC: USART 
U32 thru U34 1820-1266 IC: 80C97 

U35 1820-1492 1 IC: 74LS368 
U36 1820-1779 1 IC: Bit Rate Generator MC14411 

U37,U38 1820-0510 2 IC: MC1489 
U39,U40 1820-0509 2 IC: MC1488 

P11 1251-3691 1 Connector Header 
P1 thru P10 1251-4326 2 Connector Pins (36 pins per connector) 

98036-67901 Front Housing Assembly 
(Includes A1 and A2) 

2200-0536 8 Screw, 4-40 
7120-5911 1 Label 
7120-5171 1 Plate, USA 
5040-8163 1 Right Case 
5040-8158 1· Spring Latch 
5040-8161 1 Left Case 
7120-5717 1 Front Label 

98036-67902 Rear Housing Assembly 

2200-0510 2 Screw, 4-40 
5040-8174 1 Left Cover 
5040-8211 1 Right Cover (with hole) 
7120-5718 1 Rear Label 

98036-61601 1 Cable Assembly (standard) 

98036-61601 Cable Assembly (standard) 

1251-0392 1 Connector Hood 
1251-0688 17 Terminal Connector 
1251-2942 2 Connector Lock 
1251-3396 1 Connector Body 
1251-3399 17 Contact Connector 
1251-3808 1 Polarizing Plug 
1251-4701 1 Rod Housing 
1251-4702 1 Locking Rod 
5040-7859 1 Molded Cable 

98036-67903 Rear Housing Assembly (Option 001) 

7120-5719 1 Rear Label, Option 001 
5040-7803 1 Left Cover 
5040-8211 1 Right Cover (With Hole) 

98036-61602 1 Option Cable Assembly 

98036-61602 Option Cable Assembly 
1251-1438 1 Connector Hood 
1251-3397 17 Contact Connector 
1251-0063 1 Connector Body 
1251-3399 25 Connector Contact 
1251-3808 1 Polarizing Plug 
1251-4701 1 Rod Housing 
1251-4702 1 Locking Rod 
5040-7859 1 Molded Cable 
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