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All resistors are rated at 1/4-watt and have a tolerance of 5% un-
less otherwise noted. Resistor values are in ohms (k = 1000).

Capacitor values less than 1 are in uF (microfarads). All other
capacitor values are in pF (picofarads) unless otherwise noted.

W This symbol indicates circuit board ground.

—é— This symbol indicates chassis ground.

¢ This symbol indicates a DC voitage taken with a high-
input-impedance voltmeter from the point indicated to cir-
cuit board ground.

CO>* This symbol indicates a voltage that will vary with the load.

Components within the shaded area are critical to product safety.

Replace them only with a Heath replacement par, or an exact

equivalent.

Note 1: Jumper wires J3, J4, and JS connect C104 to +20 voits.

Note 2: Jumper wires J6, J7, and J8 connect C108 to —20 volts.
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1/0 DECODING | 43184 COMPONENT SIDE LEFT  p212 BACK SIDE LEFT p214
A3 _@—:‘—“gz"%i 31PCON 31PCON
/ vce - =
1
*s‘a-uu J‘ o & é gg 2 u2sD
A4 5 Juzse )= KEYCOL2 -1UF —12v 3 AGND 3 643-184
B2 -12v 4 AGND 4 32KEN —12 11
% 13 32KENS
643-184 = AI7 s ACND s CND
3 AlE 6 vcee 6
AS 18 @ 8 KEYCOL3 T —— veee 7
— B21eH Al4 —1 8 COP 8
KEYBUFEN — 9’ mmn '?a
u21 Al2 1
outamt L INPUT PORT : B28@H Al 11 LEDD i
ADDRESS MAP LE] £ —— Al — :g vgg_— i’
Sm—— v —————
Yo  8280H [—28 __2q ¢ |ew OUTPUT PORT: B24@H moce 5 \Ee | vec
Y1 B24BH 10SEL ——q] - . BOC4 1S vce 15 L+ ceer
g szt A 28 ve b 643-184 80CS 16 o —— 16 22UF
5 AT 2 4 12 1 BPAI | 17 ND —————{ 1
Y4 B380H =1 a1 Y1 p—= 13 OPPRT 18 GND — 1 18
YS  B834PH /A8 3laz vz pE INPRT BIC1 S oD 18 =
Ys  B838PH 4 v3 pi& ~URITE Saes 20 o— 2@
Y7  eaceH “‘J':_c va pl m;x B0 _— 21 GND 21
czs Ys 340N 22 CND ——————— 22
JAUF Y6 CENI-02 8380H BnISo =
L I 7 ceni-03  83CHM LCD INTERFACE : B2C@H gock b o m—
2s Bl —————— ] 25
= GENERAL I/0 SELECT LINES ~ o Bod 26
NC 27 BD3 g;
LEDSEL NC 28 BDé ——
u19D u24C JZKEN | 29 s — 3::
643-182 643-184 visF B-READ 38 806 ——————
e_9 8_ 9 e §43-182 ST 3% e 3%
18 R-4 —13 12 LCDIR-M L i
TateR SESTE BURFER: TF o21a  EDGE BOARD CONNECTORS p215
c21 visc
. I.:ur-' Bl 31PCON 31PCON
= s 6 —— =
AR LCDRS 1 BD8 1
Eﬁ 1; s = aﬁg 2 am———g
<5 BAS | 3 82 —— —
RN12I — I-LIR 4 B0} — 14
o |: : [1A0 [> 1Y9 : BAIS — |5 (-] S——
T SN vy gy 7 8 soc INTERRUPTS BUFFER saLé e os— 6
ocs = B i1 8oCs SERIAL COMMUNICATION INTERFACE BUFFER o —  —
BAI2 —— _—
BPAI 2 ~{2a8___2ve PAL u23 =i KEYCOLl — {9
Y p— 3 Teay—avi| ic1 =t §43-117 e e oo S—
sICc2 2 oh2__ovel— GND - : | 11 KEYCOL3 11
(T LETEER v B 154 1l e i3] ce s — KEYBUFEN 12
. . RN12A = BA7 — 13 B-XIRQ 13
13 18K 2 18
— A2 D 1ve e BAG— | 14 LCDSEL 14
.1: RH— 1AL ivi e - BAS — 1S LCIRS *
- E 2 16 CDIR-H
B-XIRQ —= E '% :3 L -XIRQ ::; = L et
B-IRQ : —{248___2Y8 -1RQ BAZ— |18 OPPRT ;g
B-RESET 3 f2a1__2v1 -RESET —_——] 1 INPRT
™2 S 1P sval sTXD o p—— peteld 20
BRXD —= Y {aaseva— FxD B-1RQ 21 8RXD ———— 21
BE 22 N —ee
BR-H 23 NC 23
T CENI-0@ 24 NC 24
mu.a.fn cﬁ: CENI-O1 25 NC 25
= GENI-02 26 ROMPACKL 26
EA CENI-03 ;.: ROMPACKH — | g
- - coP EXROMPCK
Rai =i i A13 ExrEmsEL — |29 KYCON@ | 29
-REABLF—-L.-( T 2D ive g B-READ B-READ | 38 KYCON1 <
~HRITE = $ A vis B-HRITE B-HRITE 31 KYCON2 31
el sje vt o L —
g THS e 8sCK COMPONENT SIDE RIGHT BACK SIDE RIGHT
-«ss: S12Al _ 2Y1l— B-ss L
. - ;g_::;: : ROM PACK HIGH AND LOW BYTE GENERATION I_n,
SERIAL PERIPHERAL INTERFACE BUFFER
CPU Module Part of 595-4170-4



vce u1g1
u1e J_t:u s
643-117 I.ur 643-180 ]
1
ENA D3 = TINER SYSTEN
END ' = : Al 21| ,. A/D CONVERTOR 12 Bii fi3
T /oais—ie i< s —E ST\ oce——& oce wr 1o p A
I g v vl wile—a s S N oca—— 3| pc3 ANG -ﬁ—-—-——-m > -RESET
A Beaz 12 e eI wERNIIL \ oes oce s A J_
I3 ol S¥w N ocs——321 ocs e A4 o
= /A0 7 2Y8  2A9 1 Al -~ 1IN \J ADDRESS BUS IC1 Ic1 ANJ Fe AND 8.1F
(oA s 2Y1 2Al 1€ A8 wERN110 \ ic2 ic2 AN2 -r——m
T N e 363 ot fe—————M =
Y 2v3__aa3] < N\ Py I E—
T e AlS VRH S VREF u1s
7 /™ Al ﬁ' AlS VRL _51__‘- 643-182
l/ A1d 3] A ~1PURES 1 2 cop
a2 o i =
[/ an 21 a2 s B s
vee (—%is 3] a1 scx 124 scx
1 —= 28] L0 mst P2 —— _nost
ce1s AS s1] g9 niso 22 nIso uls
-1UF BA7 2 a7 A8 2] o0 1 [ s42s | 2
806 16 1v1 1A1 - L Y ADDRESS/DATA ouT IN vee
= s L aelo S N A 18] w7 ..
L/ BA4 12 e A% N ADG 15 stl1
1Y3__1A3 L ADG 1
l” BAD 9 w AJ \ ADS 14 ADS —;—-—m 3
i - E
e e e \ = ADs i o
[“BA8 3 12Y2 25— N AT AD3  [NTERRUPTS =
2 3va__2a3 L ADR2
y - N AD1 AD1 meseT AL
15> AN ADS /xiRe |8 -XIRG
§ P Y o - S cn
—_/ DATA BUS R4 ] R/ 25pF
BREADBOARD ADDRESS BUS / ASE ; AS — "
E Y11 "
' r—Lz HODA XTAL %] R11 _L:l.muuz
e rone EXTAL ;m ci2
] T
Il
R14 U1SE vee - "
1K 643-182
vee =
11 19 =
.—-I Sol-1-L1r T e
vis JAUF
N 444-676-1 ]:
4 R16 1 =
R-H VT 211, og |13 __READ
T Hiz 101 |2 DRITE : o VeCe
c113 R17 13 102 = OSEL
LIF 18K I4 16 643-178 _J_ c111
— 15 AUF
N CH s Sqce
ENABLE EXTERNAL DATA BUFFER msmm— CH 2 e =
211e -%m 18K
1 A1 11 _ADB " 13
vee uis u1g2 013 1 /T PR | EEA S TH S SR
J_ 643-189 643-185 444-675 a2 A2 10233 AR 5% N
c1§ 1 1 _— A3 10905 ADI 43 N
AUF R-H——-—m-nﬂi c %ﬁ / A4 [l 104 1E_AD4 & N\
SR | > _an ——2qce a5 50 o[0T ADS ef N
= 7 2 L 18 ADY = 3O A7 g P 11 ADS SIS o TR 2
/o6 ota M —ie N\ ae a0 [ 28y (A S\ ypin —A 3l 1o 13 AT '_§
T a— 643-181 -
3 L g N o 1 N e 2 eI T 2 i f— T
- P2 SN\ am p e —2 M o\ e 51° POl A\ vees /a8 o?
- e FEN T\ Z8N TN TSl ST 3 A e o] —All 2,
/_8D1 8 e —ae{ 12 ADI \ AD1 17 e—216 AL N A8 slhe  oeliE__am N —_ o /—::g—aﬁ-ua
e :
o 5711l Ae N\ Ape 18 |o—o{ 15 A NV A7 -~ poed IFETY Y 1 A s & (a—uT“”
L/ g AB =3 N veos [———A1e
L/ A8 24| vco
8Dl ! T> vco L/ a1 21| b u111C I8
BREADBOARD l 16 L/ 11 23 | :i’: J‘ E:: _L Cli4 R113 643-181 SRAN
DATA BUS hr L a12 1 s :[ E JAUF 19 8
I Iy — e I m—\N\.-El )
= ADDRESS BUS 1608 B
UV EPROM
DATA BUS \ /
\ N\ _J

SCHEMATIC #6

CPU Module Part of 595-4170-4



BACKPACK CONNECTOR P11
e — =]
68PCON
CGPS 1
12
A ——. L
CGP3 AANADIEE_| 4
CGP18 AN R437 1
CGP11 ___,\M_R_d-_ﬂﬂ_ 6
coP12 ANAEB_| 7
cGP13 ~AAARE2_ | g
CcoP14 AN 9
GND 10
CCP16 AAAREE2 | 11
GND 12
CGP17 AN R443 13
CND 14
ccP18 AN | 15
CND _J 18
cGP19 ANANARHE | 17
GND 18
CAS A R446 19
GND 2
CA4 e AAAASST ] 21
GND 22
CA3 AN~ R448 | 23
GND 24
CA2 AAA-RE | 25
GND 26
CAl AN R458 | 27
GND 28
CAD —~~A-REBL_ 29
CND 38
cGP31 ANARESE | 31
CND 32
ccP3a2 AN R453 | 33
GND 34
cGP33 AAAREL_| 35
GND _| 38
COPA AN DB ] 37
CND 38
CcGP35 ~ANAA-REEE_] 39
GND 4
ccP36 ANAAREET | 41
GND | 42
cGP37 ANAARESE | 43
CND | 44
coe AAAREES | 45
GND _| 46
CDh1 AN R48® | 47
CND _ 48
cb2 _AM& 49
CND |58
cD3 AAREE_] 51
GND _ 52
CD4 —ANAAREES | 53
CND o 54
CDS ———— AN~ R4E4_I 55
GND __| 86
CcD6 AN R48S 1 57
CND s8
cD? ANA-REEE_| 59
GND 68

SCHEMATIC #5

Trainer

MEMORY CARTRIDGE
SOCKET

P12

NN = e e
SRRl aRsORogOOVONALN~

S288Y8RIEREEBIIUIRY

Part of 595-4170-4



Also on the schematic, the values of R31 is shown as 255 ohms, and R315 is shown
at 187 ohms. The correct values are 523 ohms and 825 ohms, respectively. The

values shown in the Replacement Parts List are correct.

vcc
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LOGIC PROBE vee R317
e, VCCA VCCA VCCA vCcC ° o mssﬁ
12
1 cou wrer Les i =
JUF R31S R312 IUF R323 * R327
:[ 187 1x 188 :|: 22K 1x ?lﬂ(
= = = u3ze
442-749 14 u3sc 314
+42-820 - ~{D1s ﬁ; 2.2 KHZ o 4371590 TIUF
s i = =
R1 E>4_ REEXT = ?m_i x
R318 % 13 Ra%4 S T101
VCCA 189 1x M 22K 1x | JBI1UF TRANSDUCER
m - ' m -
Ca16 43 .2K 270
LPIN ‘ -l | e % 4}—?J ﬁ‘:-uz mwmmms
R311
R37 sh_s LOGIC HIGH RED 278
Z.K% Rt ]
1z =
VCCA
-5
RREF
2 L‘{>’—’j___ ua-:ssa D33
s 8 57-687
R1 — —-
R332 s R321
1@ 1x 188
L D36
LOGIC LoM GREEN
KEYBOARD CONNECTOR RS-232 INTERFACE CPU INFO LED’S
= -
BRXD & vCcC L31
::gm ; g. External Connector pinout o ﬁﬂ«l g doi 475-339 —
e 3 BTXD ':' ; M ¢33
KYCON1 2 3| 3 22uF
L32 KYCONZ 3 2 4 D32 I
VCCE et/ TTTL 4 TS 1 '3 mf R38 =
A+car » g I— LeDS 4 "
22UF u32
~RTS 442-665
_ V85 —— 12
= B R318 -12 $ i 2 -5
GREEN N ouT
-DTR A@c ) LEDC {' _‘\J.MSG c3s =— Ce =
T 3zt
“oeR B34 R329
GREEN =
e S
Diode D312 is shown on the schematic, backwards. when you jumper the signal
LPAUDDIS to GND, diodes D312 and D313 are suposed to hold both sections of the
LM556 chip in reset, effectively disabling the transducer. The way D312 is shown, the
SCHEMATIC #4 lower section of the LM556 will be reset, but not the upper section.
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