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Debugging Electronics for the
Software Engineer
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File Wiew Debug Plugins Options Help
2 w R
D & o IE
00007fd9: 9886265055 - push rbp ~ | Registers “ o
00007fd9: 9886651 |48 89 e5 mov rbp, rsp o~
00007fd9: 98862654 |41 57 push ris B ST N L N =
oooo7fde: 98862655 |49 89 7 mov rl5, rsi 0000000000401284 ASCII “"setlocale"
00007fd9: 98E6e659 |41 56 push ri4 REX: 0O0GO0OO0G000G00L
00007fd9: 9BB6e65h |49 B d6 mov ril4, rdx RCX: 00007fdoo8as4440
Q0007fdS: 9886265 |ba 05 15 00 QO maw de, 0Ox1505 ROX: GQOO0O0O000001L505
0000 o) Sennecos 41 2a o 1o ]| ~ron: occoretirersoace
: e push r )
00007Fd9: 9886e667 |4d 89 c4 mov rl2, r8 RSP: 00007 178730120
p0007fdS: 9886:66a |53 push rbx RSI: 00007fd958a840e8
ooo07fde: 9886e66h |48 81 ec f8 00 00 0O sub rsp, 0xf8 RDI: 00GODOGO00401284 ASCII "setlocale"
oo007fd9: 9886672 |48 B9 8d 40 ff ff ff mov gword ptr [rbp-192], rex R2 : 0OEO7fd998a51030
P O0E07FdD: 98862679 (48 89 bd 68 ff ff ff mov gword ptr [rbp-152], rdi RS : 000000O000000001
O0007fd9: 9886e680 |44 89 8d Sc ff ff fF mov dword ptr [rhp—164],_ rod R1D: GOOCO0O0OCD00000
00007449, 5a06e68 48 85 5 v ro, rat RIL: 0000000009651a75
H [ ] mov rcx, rdi \
OO007fd9: 9886e68d |[4c Bb &d 18 mov rl3, qword ptr [rbp+24] Rlz: 00007fd998a51030
poED7fde; 98862691 |48 <7 85 60 ff ff ff .|| mov gword ptr [rbp-180], ©x1505 R15: 00O000DOOOOOOOGO u
00007Fd9: 9886269 |84 <O test al, al Rl4: Q0QO7fff787302e8
00o07fd9: 988669 |74 27 iz 0x00007fd99886:6c7 R15: 00007fd998a840e8
o0o07fd9: 98B6e6a0|48 8O d3 mov rbx, rdx RIF: 00007fd99886e679 </1ib64/1d-2.11. 5.
oooo7fde: 9886e6a3|0f be cO movzx eax, al + BFLAGS: 0ODORORAEDAEO0OZ0E
00007fde: 9886e6a6 |48 83 cl 01 add rex, 1 = Segments
00E07fd9: 9886e6aa (48 cl e3 0S5 shl rbx, S - cs: 0033
ARARTF S GRREeFRa~ |AR Bd 14 12 lTea rdx [ rhy+rdxl W !
: DS: QOO0
rdi = 0OOO000000401284 ES: 0000 ~
gword ptr [rbp-152] = [0OQO7TTT78730228] = 000O0O0OOODOOOOOOL e, AnnAn W
| Registers = Bookmarks
Data Dump @ x| Stack e %
~ | |oopo7ff: 7873012000007 fdI00000001 A
_ 0000000000400000-000000000041 8000 B | | oo07f+ . 78730138 | 0500000000000000
£0EDOOC0: 00401284 Ik EE il lnb rtow| ~ ||| 00007fff:787301b0| 00067 d900080001
00o00000; 00401294 |63 00 73 74 72 6e 63 6d 70 00 6f 70 74 69 6e 64|c.strncmp.optind oooo7fff: 787301bE8 | 00007 fd998a540e8
0OO0G000: 00401234 |00 73 74 72 72 63 68 72 00 66 66 6 75 73 68 Sf|.strrchr.fflush_ 0O007ff:787301c0|G0007fd997edf110
DO00E000: 004012h4|75 62 6c 6f 63 6b 65 64 00 64 63 67 65 74 74 65|unlocked.dcgette pooo7ff: 787301c8| 00000001 00000000
OOO0O000: 004012c4 |78 74 00 67 €5 74 70 77 75 69 64 00 63 6c 6f 73|xt.getpwuid.clos oooo7fff:787301d0|000000010000005e
00000000; 004012d4|65 64 69 72 00 5f 5f 6d 65 6d 70 63 70 79 5f 63|edir.__mempcpy_c 00007 ff: 787301d8|00007fd998a525b8 | ASCIT "/
DOOOGO00: 004012:4|68 6b 00 67 65 74 67 72 67 69 64 00 65 72 72 6f |hk.getgrgid.erro| A || |00007Fff:787301e0| 0000778730090
D000EEE0: 00401214172 00 73 74 72 62 63 70 79 00 73 69 67 Ge 61 6clr strncpv, signall v || ||00007fff: 7873018 |00000000000C0000 :
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What will you learn here?

» No basic electronics

- You know what a resistor Is
- You have a hardware guy to support you

e No advanced electronics either

- That what you have the hardware guy for

» Just a couple of tricks your hardware guy
should have told you a long time ago



Ulrich Tietze
Christoph Schenk
Eberhard Gamm

Halbleiter-

Schaltungstechnik

Mit DVD
14. Auflage
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Waveforms l State ListI NDIESI = O H % fith E 4 @ T! k— sk —)I @ @. @ ? Buffer Position:

| Sample Rate jl 200MHz ﬂ | Logic: Threshold jl 2.50v | Pre-Trigger Buffer jl 10% |MeasurementB Source jI CLK1 j
LA - | Eiiel S| A o] i3

Wire | Wwine T-2.500us +2usz +duz +Bus +Bus +10us +12uz +14us ﬂ
I I Lo, ot B i | il e e[0T eal Ee et | ABE Ee ek [ H

Signal Statuz D g

CLK] 88 R Y
[ e | I | If.. 1 |
[ 2l [

KTAL1

PSEN

ALE

RD

il

- Latched A[7..0]

A7
Ab
AD
Ad
Ad
A2
Al
Al

RST

INTO

INT1

- A[15..8]

AlS
Al4
Al3
Al2
All
All
AJ
A

- AD[7..0] Foh ¥ ¥ D2h Oh ¥eohdpzh 3T ¥ FFh N ¥ 2o T ¥ Teh [ K 75k 0 Fveh T N Don )l ¥ Fh f §h 4|
J ]

Running in Software Demo mods .f-‘Icquisitian: 1, Samples: E.EIK D328 Freq; 4,DEIE,.DDDH2 CLK1 Period: 10ns CLE1 Cycles &-xT: 5 D7 Transitions C-0: 5

I | I I
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PRELIMNARY RESULTS INDICATE

TUESE CRASHES ARE LINKED
10 THE SAME ELECTRONIC

COMPONENTS.+-







COMMODORE SEMICONDUCTOR GROUP

a division of Commodore Business Machines, Inc.
950 Rirenhouse Road. Normistown PA 19403 « 215/666-7950 « TWX 510-660-4168

NMOS

6500 MICROPROCESSORS

THE 6500 MICROPROCESSOR FAMILY CONCEPT —

The 6500 Series Microprocessors represent the first totally software compatible
microprocessor family. This family of products includes a range of software compatible
microprocessors which provide a selection of addressable memory range, interrupt input options
and on-chip clock oscillators and drivers. All of the microprocessors in the 6500 group are
software compatible within the group and are bus compatible with the M6800 product offering.

The family includes six microprocessors with on-board clock oscillators and drivers and four
microprocessors driven by external clocks. The on-chip clock versions are aimed at high
performance, low cost applications where single phase inputs, crystal or RC inputs provide the
time base. The external clock versions are geared for the multi processor system applications
where maximum timing control is mandatory. All versions of the microprocessors are available in
1 MHz, 2 MHz (“A” suffix on product numbers), 3 MHz (“B" suffix on product numbers), and
4 MHz (*C" suffix on product numbers) maximum operating frequencies.

SHOSS3IO0UdOHIIN 0059

FEATURES OF THE 6500 FAMILY

» Single +5 volt supply « 8 BIT Bi-directional Data Bus

« N channel, silicon gate, depletion load « Addressable memory range of up to 65K
technology bytes

« Eight bit parallel processing « "Ready” input (for single cycle execution)

« 56 Instructions « Direct memory access capability

« Decimal and binary arithmetic « Bus compatible with M6800

« Thirteen addressing modes « Choice of external or on-board clocks

« True indexing capability « 1 MHz 2 MHz, 3 MHz and 4 MHz operation

« Programmable stack pointer « On-the-chip clock options

« Variable length stack « External single clock input

« Interrupt capability « RC time base input

« Non-maskable interrupt « Crystal time base input

« Use with any type or speed memory « Pipeline architecture

MEMBERS OF THE 6500 MICROPROCESSOR ORDER NUMBER

(CPU) FAMILY M_)SS 65SS

Microprocessors with On-Chip Clock Oscillator

Model Addressable Memory

R6502 65K Bytes

RE503 4K Bytes FREQUENCY RANGE

R6504 8K Bytes NO SUFFIX =1 MHz

RB505 4K Bytes A =2 MHz

R6506 4K Bytes B =3 MHz

R6507 8K Bytes C =4 MHz

Microprocessors with External Two Phase MODEL DESIGNATOR

Clock Inputs XX =102.03.04. . .15

Model Addressable Memory

R6512 65K Bytes L PACKAGE DESIGNATOR

R6513 4K Byles C = CERAMIC

RG514 8 Bytes P = PLASTIC

R6515 4K Bytes




CASSETTE
(6 PIN MALE EDGE)

SERIAL BUS
(6 PIN FEMALE DIN}

KEY BOARD

(20 PIN MALE)

CONTRGL PORT 2
(MALE DB 9)

CONTROL PORT 1

(MALE DB8)

USER PORT
(29 PIN MALE EDGE)

CN)

CN2

c www.commodore.ca
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1 20PA3 D4 L oaloalonto 20 [P 0 K1, 79 o 470pF FOR 6581 2
16} iHPAL~ D3 D7(06/05) 104 NC ——q (RS2 s —114o3 2 T 80,81 2200pF FOR 8580 z
i Past 02 ne -2 e h 2 sy 1800 pF FOR 5581 &
3 8 3 z
Pa7 S DO — g /o1 T
Ne —18 I ey 3 1 ! «9/e12v T
3 feod AR AR AR k| JOP < o s
312 g .
1 E‘l' iig LAts 2 17 ispsheiznolg t:Z_L :13 = Rq 10K Q3 25C1815 s
< 2 7 D6050403020100 T2 S ) g 27 Re 8
B 2
PBL, PSO 2 Tofan WA ol 15 © L i Auo <
12]P8s 3 2Uat0 —3jae S " A0 5 S At i U7 o
Seps s ag  ul 20ay us s & B Slas Ioﬂu ¢ fJRyz €77 v H
7 25(a8 231288 as  2332C LY (AR Ly 8 FL70FT 10 2
w 0 . HAT (ERNAHBASIC A7 CHARACTER A7 %3
3 NG ag (ERIOET a6 5 o5
> R €000 FFFF 1137 toooo - L S| AL
0 $2 100 REY AL & 5 SI—a1 ]
l 3 A3 DFFF) 3 3
& > s 3\ A 000~ BFFF 61as 2 32| A2
a1 — 1 10
[ W0fag oo G —— AOcs2 onp €51 A (CBIRAM) 5
5V [ O G R 3 E ) Sy 2@ :3 CHARDM o :; Blon  im %
x { il 2 759 BASIC ﬁlmc
o “ s us st u3 _— RERNAL ITEH
| I 50 37 17,
3 50 490
§ RIW QT R/W _Nitp/m
acc[®__aec_ Y
BA PN E BA N
priex $ COLOR|
703 pe2
5N
— e 011 D10 09 08 [8] RE RESISTOR SHOULD BE REMOVE FOR 8580 SIG
FRANCE VERSION
R2: 2001 RESISTOR & C63 2200uF CAPACITOR REQUIRED
[6] power suppLy
6581 S0 VERSION
- CRT - 12,6V SHOULD BE USED
8580 SIC VERSION
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| Intronix LogicPort Logic Analyzer - C\Program Files\LogicPort\Pro

File Options Setup Acquisition View Help
Waveloms | Statelist | Notes | & D E @ | M HEB > ) w Tt ke & o R QA | ¢ | Buffer Postion

SavcleRate  w|| 20MH: ~| Loge Thethold  w||  1.00v | SeglePerod vl
e & 21 G
7=

Wiee Edge | Cursor | Refesence
D A Position

Do
D1
D2
D3

EEPROM REPLY

READ '

' DO Teansiions T-HR: 192 'Rate A>B: 45 6678Hz ‘Rate C>D: 19.669Hz

[ Interval A->B: 21.8372ms




£%5IGMA Logic Analyzer 2.02 : SIGMAZ s/n ABDZ1070 =10l

File “iew Settings Licence Help
1 1 1 | I I 1 1 | I 1 I I I 1 1 I I I 1 1 1 1 | I 1 1 1 | I 1 I I I 1 I I I I 1 I 1 1 | I 1 1 1 | I 1 1 1 I 1 I I I I 1 I I 1 | I 1 1 ;I

Ops 100 ps 200 ps 300 ps 400 s 500 ps 600 ps 700 s 800 ps 900 ps 1'000 ps 1100 ps 1'200 ps
cLi< ’lIIIIIII MAummii ||I Mmmn UL

MO I I T T N T AN 1 Il

MISO (N0 ] — 1
cs I o I ) 1 N N | I ] I ]

INT | : |
435040 ns
447'400 ns
GND 2270 CLE
SPI Bus #1
SPI Bus #2

-

I I il

| Test Downloaded SIGMA [ SIGMAZ 2
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