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ALL CAPACITORS ARE +/- 10% AND
THEIR VALUES ARE IN MICROFARADS

ALL RESISTORS ARE +/- 5% .25W AND
THEIR VALUE IS GIVEN IN OHMS

\ DENOTES AN INVERTED SIGNAL.

Schematic 21. Interface board, page 1 of 3

' +12V +12V |
| TPl [] ewosc o |
R72
[ 1
%% I
| 51.5K 1% C53 |
: uUlo0C U10B .1 I
7 5 5 4 I
I 4049 4049 I
: U10D |
2 10 } / HNSW |
I 4049 |
I U10E |
I 11 12 } Z FTSW/BIP |
I 4049 |
| 1 |
|
| ULO0F |
[ 4049 |
I
| ] { PW OSC | I
5 ]l e e o———— — - |
- g3
____________________________ —_ e —
I +12V —_——— _|
| 01 l _5v
| 2N3904 |_ _ _| U2 _5v
LM7905L o
| c12 CR4
1
I K = I‘ - ¢ = VI VO -
1 1.0 G
: X o2 1N4148 | c13 1]51 cue |
I\ 2N2907 1 or3 1o 1.0 T~
I 3 1N4148
| T~ c62 5 1
| .001
I — F— _
| = = =
[
! r————=
| | SPARES
I _____ 4 +5V
| -5V
o 1  U3B
| 4
| o I v o 2
c
I L bk ©
| 12 = \D/ 5 22
| o N Uic S D
c1s
| 1d 7 4013 ——
8 J /~
| LM339 -1
I 1~ C21
| | 1

FOR DISPLAY
BOARD ALSO

Force 2 Service Manual



Schematics Supplement

S-25

| } :2L q Ja
q
I T 3
+ q
+12V K2 +12V
= l (] 4 o +12V |
1 BRF2 —0
g2_ 60 I A P | BOUTL
el BPRF1 I( + K1 2 ca7 cs4 |
- T yeam—— f ol 2 i ¢ RELAY |
5 MONRF : 4_& AN \'10 | |
b6 |(_C16 | n_ 2 03 05 —_—— — |
2 1 N 2
7 RERET 10kv I\ 0047 | P—= ¢ 39 L 3 41 M M |
| iy CR10 2N3904 CR14
1.0
: 1N4148
- Q4 1N4148 R52 2 R42 |
1
1okv I\ L0047 I 1 1 M 2 . AAN T
N3904 = 3820 820
+12V I CR11 = |
I R48 2 R49 14148 T
c59 < | , AAN
0047 = 820 820 I T
10KV +12V c19 l\- - - -0,y - o roww W !m-:! . :mm !w o !’ - -m -
1
13 +12V +12V
u4D ED) U9E
- - = vee R37 R38 5 10 11 12
10K . = 12 | 4011 . 4 ANANA—e—ANAN
4 4011 24K 27K 4049 4049
R43
- ! 1 vaa It 79 R76 ??11{ 5.1K
3 9 vac 33K ANAN o
2 | 4011 10 10 100K *
c20 s +12V
1.0
= s usc CR8
TPGNDA - 14 1 5
< 5 |,
. w c23 3 LM339 1N4148
1 RMRT1 RO 5% 4 R26 8 T
P— RURT2 AAN IN2 3 5 } UsA 1 ner
% Cs8 T3 R64 15K 5 OUT2 " 1
P AN c2 10K 1% ,
p—— . ~ 390K +12V
B 22 CH [, \ R34 L1 M358 W
b 6 2 R75 15K s IN3 AN
10K 1%
cel s 3 1 R7;W - 3 4 R27 TP3
7 22 AAN 2 oum 1 EREM R47 R68 R45
220 ) 13 IN1 P 200K 1% R :] 10.2K 10K 5.1K
¢ c1 L5V S 1%
11 Q c24 -5v R15 2 . 10 w “
N4 10 5K M 13 1 2 —_————
= 12 ouT4 -t = can 11 / | |
- LM339 1N4148
14 .
L5V ] CR12 == | REM |
. 7 1.0 R46 RA4 R41 —_——
6.0V 887 AAN 10K
4066 -5V TRIP 13 68K
c30 <H7 <H7
ce69 R31 |+ R36 R14 +12V
_~ 15k ~T~ 10 +12V
1 200K 1K
+5V 1%
FREQ R 3 R56
¢ 1 10K
0 13 470K 5.1K
R11 W W 2
2 1% R53 5 UsB
L 3 €33 vep AAN \ 1
10K
C |T 1 +12V 6 /
5 U6E R22 LM339
uec 4049 nee
z = = 100K +12V
- 9 R23 887
4049 h L5 1%
5 4049
1 1 R17 cs57
1) 1 ROSC R54 1.0 R40
R16
-5V TP4 5 2 . 200K S USB 100K 3.3K TP2
c38 + 7 5 REMPW
100K —w’ PW b usa
1 U3A 1 C [ N 1
LM358 2 [REMPW >
— 4
= s 1 -
= b o R25 LM339 cas
ERN c22 - 160K 1 01
D crk 0 T~ 2
2 R ] 2 R24
s 910K 55
4013 AN

-5V

10M

Schematic 22. Interface board, page 2 of 3

Force 2 Service Manual



Schematics Supplement

_Lce i Y o 1 4 1 3] DLGLL L GND
c2 R8 R7 b 2 +5V
° 1o -t 1K 3K oPT3 5 | 5V
3 T +12v
3 OPI1264B =1 +12v
J1 2 3 B -5V
c7 5 N U7F = aAvaLoc GND
1 1.0 2 o 14 15 = To | ECON VOLTAGE
co 2 HSSCG 4 |- - T3] ICON VOLTAGE
03_ | 1M330 4049 [REME S5 REM FAULT
C3 C5 RF SENSE
cs — R18 13
R1 .~ 1 i PWR ALARM
Y o 1% .1 1 2 TR T PWR ALARM
R6 1K R9 T2 VOLUME (1)
{ HsscT AN X T5—| VOLUME (2)
DIGITAL GND
) N7Z 18
. o0PT2 N 1o | DIGITAL GND
CRL OPI1264B 5o ] BIPOLAR ENABLE
1 2 o 11 NP 53] CUT ENABLE
13 55— COAG ENABLE
1N4148 S 55— BLEND ENABLE
+12V 1 CR2 M339 |BERLY >4 BIPOLAR RELAY
6 c9 1N5240B R12 |HSRLY 5 | HNDSW RELAY
g. 1.0 R5 c11 ACRLY S| ACCS RELAY
2 - 1 —>— CUT RELAY
1 .1K 1K 27
06 S : 5 - [REMPW o8 REM PULSE WIDTH
3 HSWCT\ 29 DIGITAL GND
4 _ HNDSW CUT
HSWCG 30
, | i; OPT1 N = SETITI) 57| HNDSW COAG
1 OPI1264B HNDSW U/D
VN10KM c63 a o 3 1 cre 5 },\UlB 3 U7B ggggg ;i ACCS CUT
1N5240B 1 5 4 RS9 cs1 34 ACCS COAG
0033 1.0 . 2 ) s | 1 o 5y 22 wrsw cur
. 2 M339 4049 1K [} S¢ | FTSW COAG
1 2 I( R10 OPT7 b <2 BIPOLAR FTSW
) I\ C4
R3 R4 3 6K 1 N2 C56 55| DIGITAL GND
1N4148 1.0 4.3K 1K N <o | DIGITAL GND
[EcacT g BT 1 1 +5v W awss 1 o] RF T (1)
L — RF T (0)
c25 = =
1= o o 5 4
p—y U9A .
1.0
% R32 5V R60 l\
o AANA 3 2
J3 1K L 20X I/
1 c32 1 4 -
o—— 2049 |®
P—= ACCCG N orTd N7 L .
P ’ = =
OPI1264B cs50
5 5 UTE R58
11 12 1K
: oPT9
1. 4049
Accer R29 Y N 2
. R28 |4
+5V 4N3
1K 3.6K W 5 U9B
TPGND 031 1 4
5 4 5 4
"1 orts N7 B 62 4049
OPI1264B
_ 2 3 U7D r/\/\/_
- 9 10 — 2.4K
J6 4049
1 MONO CT
O
o MONO_CG "2 R61 cs2
b3 MONO_CM 3.6K =L
S | BIP CM 1K 1
b— BIP DS = OPT8
& 1 N2
5V
ca1 c49__ C48__ + W oaN3s Uec
= 5 4 7 6
-1 .1
4049
= +5V R63
ANAN r/\/\/\_q F———————
+12V T CR15 CR16 R39 1K ) A — 3.6K | |
6 1 2 1N5240B o6 OPT6 : ISO-BLOCK |
[]
2 o g 1N4148 ) = XZ23 ——— e —
Q7 5 -1 OPT1264B
3
4
Z FTSW/aTE _>—>= —
BIPSW
VN10KM 1
€71 _ces ) 7 1 1 ocr7 BOUTL
CR13 1.0 T ’
0033 1.0 7 1N5240B
1N4148 5

Schematic 23. Interface board, page 3 of 3

1”2

Force 2 Service Manual




Schematics Supplement 8'27

C48

i R16 l:}m R32 R33 R res {_F A_F re7
Q2 Us ug vz I:] { % R46 4 F 4 F R48
0 ™ S B S A B

3 D4 D5 D7 D9 D10 DN 012

DS1

R
o
O
rEFCRZ
TIr
C
I
T
R10
LOT# {

Q o6 CR4 20 - c29 30 €32
8 c18 + Q6 S o 05 > S €35 €40 C46 c51
Ul = CR3 RS 013 €17 " > 1 r M e [ O O U24 O u27 U29 1=
5 O T 0 . s Jiata 2 i
+ UQ u30 U un o - = -
D? - H & & 3
[a4 o~
&
CR6
T () OCOURCIT] 0 = 20
c3 — — 3
D DRB D 28 €31 €33 <
. L e ame s WO O O O o O o
L c10 c15 = = 021— = O e & IX{Cx27 i i L U2l /M C42 E <
wow QWS o o o ) :
v w O O O o O § 23 O
u10 u12 u13 ut4 u23 43 = = I U28
O ﬁ i ] mim 07 ]
i c7 DE 8
(&)
GND
O| 3] NN
TP1 TP3 m 32 5
- CR7 CRY — CRI0 T/ — — €
2 L] I I+ A+ HF 1 F ANALOG
Lol
TP4 O 16 RAZ | | IRA3 R34 OGND I 9 =
ANALOG c14 CR12 CR13 <
GND 43 |

Schematic 24. Monopolar Control/Display board layout

Force 2 Service Manual



S-28

Schematics Supplement

+5V
+C5)V
R9 .
C23 330 / DL0:71
AUF L2 XTALT 45V 48V 45V 45V 45V 45V
. D
5 S I » @) O o O O O
@ 25MHZ
-LNC vCcC 100PF
" , || 100V 5% R13 R4 <R3 <RI 4 R6
8.192MHZ 10KM 33K 33K > 3.3K >3.3K 33K O 3.3K
15 8 192MHZ DGND
GNE 34 |23 |12
NC  NC_ NC coup_—
L 21 {xTALY D43 DO, CR2 | IN4148 CTLMP
33 OHM 42 MP_—
® 25MHz XTALT e} 20| o 312 <
) XTAL2 p2141 D2 CR3 b | IN4148 R8 100K
p3ls0 D3, = VAVAYA
— C9 RS D4 |39 D4
—— 22PF 1K D5
100V 5% D538 Do, BPLMP |:
L D6 |37 D6
\D/ +5v N p7[36 D7
Q U3-A "
vsy 89C54  PSEN
3 e ALE
c22 R20
‘ 47K P2_7/A1531 4 Ipq at COGEN
R P2_6/A14|30 17 | ps a6 BLDEN
3 P2_5/A13[29 18 |5 a7 CUTEN
P2_4/A12|28 3100 Q0 BIPEN
Q6 RST|2 10 |RST P2_3/A1 (27 13 [y Q4 CTRLY
DS1833 P2_2/A10{26 81p3 Q3 ACRLY
P2_1/A0 |25 14 HSRLY
: ® P2:O//A8 24 1 E: 82—6—|BPRLY >
TP6 P5 1 7ls INT_STRB ~ Ui-A
_ —)a 74LS273_A
v p1 618 HUDLIT - T G
R29 P3_0/RXD P SETRFTFSEQLSETL RST
R29 REMTST P3_1/TXD P1_4|6 D
P1 305 LMPTST (—,
R21 P1_204 REMLIT
1K PI_1/T2EX |3 LOTONE
REMPW 14 _o|P3_2/INTO .y
(D VAN o P1_0/T2 219 - osceN (— -
RF _EN,/WAKEUP 15 | P3_3/INTT RD o012 X0 e
— o2 o P3-3/ WR|o18 TR WR
—— 1000PF
[—>_MONO_REMFLT 100V 10% 16 |p3_4/T0 NC [
P3_5/TI +5V
7
DGND R49
4.7K
(NOT INSTALLED) [ Y4
o
9 y24-D>8
MC145848 25
—— 1000PF
RESET — 100V 10%

Schematic 25. Monopolar Control/Display board, page 1 of 13

Force 2 Service Manual



Schematics Supplement

D[0:7]

DI0:7]
D3 31hg Q0|2 MIXZSEL
D2 4 D1 a1 ICON_DAC_SEL
D6 7 1no Q2l6 KEY SET KEY SEL 1 302
D7 8ipz Q3|9 LATCH SEL 2071
00 13 ipg Q4{12DPY SEL
D1 14 |5 q5/15 ECON_DACT_SEL
D5 17 |pg Q616 SWISEL SWISEL| 5 Y302
D4 18 In7 qQ7HSW2_SEL 4071
1 U9-A
ALE O[0E 7415374 -
91 y11-p > 5Lk SW2_SEL |8 )JZ>O—C
c7 C14584B RD 9 /4071
100PF
100V 5% ;[;
MIX_SEL 2
4071
13—
DPY _SEL 12
13-D
4071
RD LATCH_SEL
WR
WR

KEY _RD

SW1_RD

SW2_RD

DPY_WR

DL0:71]

Schematic 26. Monopolar Control/Display board, page 2 of 13

Force 2 Service Manual

S-29



3_30 Schematics Supplement

+
($))
<

O

RA3

4

D[0:71

BPUPSW BPUPSW 2 [15s Tvali DO
[ BPDRSE BPONSW 4 |5 13 |18 Dt
CTUPSW 6 |, ol D2
CTDNSW 8 [154 1v11H2 D3
U17-A
7415240 |1
COUPSW A7 b a4 ova |3 D4
CGDNSW 15 55 Sy3l5 DS
13 a2 2v2 {2 0g
o 1|2 D7
26 19 SW2_RD <:|
43
— 1
2
5 |__PCTSH PCISW 2 [is vali8 Do
o |_BrSw BLISW 4,3 138 D
5 |__BL2SW BL2SW 6|, 1yp L1 D2
¢ |_BL3SW BL3SW 8 |, 12 D3
, |__CTUPsSW
U15-A
g |—CIONSW 7415240 1
o |_SBYSW
10 —BLESW SBYSW 17 b ova 13 D4
1 —RRSW RDYSW 15 |y, 5 Jy3l5 DS
12 [—HONSW BPSW 13 |y 22 lZ D6
] MONSW 11 54+ 2v1{2 L7
14 |__CCONSW
REMOTE SWIRD
' 19 SWI_RD
15 |—Lvcoac 2 J

CR7
IN4148

CR9
1N4148

CR10
1N4148

Schematic 27. Monopolar Control/Display board, page 3 of 13

CR11
1IN4148

Force 2 Service Manual



Schematics Supplement

DI0:71

ECON_DAC_SEL
= E—

[CON_DAC_SEL
= E—

DLO:71

Schematic 28. Monopolar Control/Display board, page 4 of 13
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DC0:71

Schematic 29. Monopolar Control/Display board, page 5 of 13
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Schematic 33. Monopolar Control/Display board, page 9 of 13
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Schematic 35. Monopolar Control/Display board, page 11 of 13

+ &fv

R25 3.3K
1
R26 3.3K Qs
MPS6651
5 3
[ LMPTST ﬁgé Q4
RF_SENSE 2 IN3904
o
1
CTLMP s DS/ LMPDR LMPDR
L : :EEEZ>° o @
LAMP
2803
o CGLMP 3 5_¢ 16 1 DS2
COAG
LAMP
2803
[—>-BPLUP 5 )5 D>olt BPLMP
2803
+12V
3.3k Q
R47
§§S D13-A D13-B D13-C D13-D
[—HuDLIT 15— R0l 1 2 4 35 68 7
HLMP2855 HLMP2855 HLMP2855 HLMP2855
2803
3.3K
R45
§§8 D12-A D12-B D12-C D12-D
CR4 IN4148
[—_REMLIT By 2 )5 5olZ 1 2 4 35 68 7
2803
PWRALM CR1 IN4148 R2 c8
- = 100K 1UF
20%
R10 f
3.3K , Y/S o
IN2907A
3
R23
AM& | VOL/SPKR —
R2Z A NN VOL/SPKR
LOTONE
—
i SPKR
5
SPKR
S1ur1-c >0 !
w c4
| MC14584B UF
OIUF L033UF
20% 26 20%
2803
PWRALM 5
> U13-B\ 4 5
OSCEN 6 ] 4071 UI4-B\_, 5
L 6] 4011 16-BN 4
6 /4001
RESET
[

Force 2 Service Manual



Schematics Supplement

LMPDR

BPLMP

VOL/SPKR

BPUPSW

SEG!

1

6
A A D2 HDSP7301

ABCDEF

|7
NC

]

DD4

6

|7

10

3 B 1[5 |42 |3

A A D3 HDSP7301
ABCDETFG

NC

10

9 8 |15 4 2 |3

DD5

|7
D4 HDSP7301 NC
CUT POWER

DEFG
B 15 [4 2 |3

>
mm)>

SEG2

SEG3

SEG4

SEGS

SEG6

SEG7

SEG1

DD8

DD6

DD(1:8]

1

6

|7

A A D9 HDSP7301
A B CDE F

NC

[ ]

6

|7

10

3 B 54 (2|3

A A D10 HDSP7301
ABCDETF G

NC

10

9 B8 |15 4 2 |3

.

|7
A D11 HDSP7301 NC
COAG POWER
B DEFG

1019 B 5 4 |23

SEG2

SEG3

SEG4

SEGS

SEG6E

SEG7

SEG1

DD2

DD1

SEG2

SEG3

SEG4

SEGS

SEG6

SEG7

>

BPDNSW

SPKR

(1 []

1 TO BIPOLAR DISPLAY BOARD

Schematic 36. Monopolar Control/Display board,

20 page 12 of 13

Force 2 Service Manual

S-39



S-40

Schematics Supplement

+5V +5V
2 u2-8 ZQ—;I
u1-8 10
74LS273_A ce 745240 AUF
; AUF 10 il;
+5V
+5V
R19
100
U10-B
741585
un-c c20
MC14584B 68UF
I l 20% 20v
+12V
+5V
4
U23-E
LM324
U22-D
4073 c40
AUF C45
@ AUF g -5V
+5V
U30-E c13
4071 R

Ll

Schematic 37. Monopolar Control/Display board, page 13 of 13
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