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REVISION

SCHEMATICS PCB

REVISION
DATE MODIFICATION ITEM DRAWING AND P.C.B. MODIFICATION DESCRIPTION

Subject :
VER 1.0

ITTM-CG-99008 FIRST DRAFT

NOTE:* Specification Subject to Change Without Notice.

IT8712F & IT8702F APPLICATION CIRCUIT

REVISION HISTORY

SH3:LPC,KBC,MOUSE
SH4:GAME,MIDI,FAN CTRL
SH5:THERMISTOR & SMART CARD READER & VOLTAGE MONITOR
SH6:IT8712 SPECIAL APPLICATIONS CIRCUITRY FOR Intel ICH

PRELIMINARY

SH1:IT8712
Sh2:FDC,LPT & COM,IR & CIR & RING IN

SH7:Layout/routing guidelines

Aug.20,99 IT8712F & IT8702F APPLICATION CIRCUIT
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to ATX POWER CONNECTOR pin14 PSON#

(24MHz or 48MHz)

(Spare for battery
installation glitch)

tantalum cap.
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JP1 FOR TESTING

|link
|sh2.sch
|sh3.sch
|sh4.sch
|sh5.sch

PC Board Layout Checklist

.Recommended net "VBAT"
minimum trace width 12mils 

5

.Place C6 close to IT8712

APC POWER BUTTOM

.Isolated the VBAT pin-69 
& ICH pin-G1 VCCRTC

Layout :
The Trace Between IT8712(Pin48)

& Oscillator(Output) Must 
Thicken And Shorten

Trace Spacing Must Broaden.
In Addition to That, The

|sh6.sch
|sh7.sch
|sh0.sch
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Title
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DCD1#
RI1#
CTS1#
DTR1#
RTS1#
DSR1# STB#
TXD1 AFD#
RXD1 ERR#
DCD2# INIT#
RI2# SLIN#
CTS2# ACK#

DTR2# BUSY
RTS2# PE
DSR2# SLCT

VCC VCC
TXD2 VIN0
RXD2 VIN1
FAN_TAC1 VIN2
FAN_CTL1 VIN3
FAN_TAC2 VIN4
FAN_CTL2 VIN5
FAN_TAC3 VIN6
FAN_CTL3 VIN7

VREF
VID4

GND
VID3
VID2 GNDA
VID1 CIRRX
VID0 SCRPRES#
JOY8 MCLK
JOY7 MDAT
JOY6 KCLK
JOY5 KDAT
JOY4 SCLK
JOY3 SDAT
JOY2
JOY1 PSON#
MIDIOUT PANSWH#
MIDIIN GND
GP15 PME#
SCRRST PWRON#
SCRFET# PSIN
SCRIO IRRX
SCRCLK VBAT

VCC COPEN#
LPCPD# VCCHJP

IRTX
LDRQ# DSKCHG#

WPT#
INDEX#
TK00# VCCHJP
RDATA#
WGATE# VCC
SIDE1#
STEP#
DIR#
WDATA#
DRVB#
DRVA#
MOTEB#
MOTEA#
DENSEL#

VCC
CIRTX

VCC GP15
KEYLOCK#

GND

GND

PD[0..7]

LA
D

0
LA

D
1

LA
D

2
LA

D
3

P
D

7
P

D
6

P
D

5
P

D
4

P
D

3
P

D
2

P
D

1
P

D
0

VBAT

WPT#
INDEX#

TK00#
RDATA#
WGATE#
SIDE1#

STEP#
DIR#

WDATA#
DRVB#
DRVA#

MOTEB#
MOTEA#
DENSEL#

DSKCHG#

FAN_TAC1

FAN_TAC2

FAN_TAC3

FAN_CTL1

FAN_CTL2

FAN_CTL3

VID3

VID4

VID2
VID1
VID0

MIDIOUT
MIDIIN

LDRQ#

SERIRQ
LFRAME#

LAD[0..3]

A20GATE
PCICLK

PD[0..7]

STB#
AFD#
ERR#

INIT#
SLIN#

ACK#

BUSY
PE

SLCT

VIN0
VIN1
VIN2
VIN3
VIN4

MCLK
MDAT

KCLK
KDAT

SCLK
SDAT

SCRPRES#

PSON#

PWRON#
PSIN

COPEN#

IRTX

VCCH

LRESET#

SCRRST
SCRFET#
SCRIO
SCRCLK

VIN5
VIN6
VIN7
VREF

TMPIN1
TMPIN2
TMPIN3

JOY8
JOY7
JOY6
JOY5
JOY4
JOY3
JOY2
JOY1

DCD1#
RI1#
CTS1#
DTR1#
RTS1#
DSR1#
TXD1
RXD1
DCD2#
RI2#
CTS2#

DTR2#
RTS2#
DSR2#

TXD2
RXD2

KBDRST#

CLKRUN#

IRRX

KEYLOCK#

CIRTX

CIRRX

LEDBEEP

A

A

VCC

VCC

VCC

VCC

GNDA

VCCH

VCC

3VSB

+3V

3VSB

+3V

VCC

+

BAT1

LI-BAT

21
D1

1N4148

R1
33

R2
4.7K

OSC1

OSC

1

2

4

3

NC

GND

VCC

OUT

R3

4.7K

C2
0.1UF

C3
0.1UF

C4
0.1UF

JP2

SIP\3P

1
2
3

JP4

SIP\3P

1
2
3

L1

FB

C5
4.7UF/10V

C6
1UF

R85
4.7K

C63
1UF

S1

SIP\2P

C62

1UF

C100
CAP

C1
0.1UF

R

8.2K

R

8.2K

R93

8.2K

R91

8.2K

R92

10K

U1

IT8712

4

10

8

30

9

7

28

434241

38
37
36

29

44

6
5

3
2
1

11
12
13
14
15
16
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6
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7
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8
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9

12
0
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1
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2

12
3
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4
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5
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6
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7

12
8

VCC

FAN_CTL2/GP51

FAN_CTL1

CIRTX/GP15

FAN_TAC2/GP52

FAN_TAC1

MIDI_OUT/GP17

LA
D

2
LA

D
1

LA
D

0

LDRQ#
LRESET#
LPCPD#

MIDI_IN/GP16

LA
D

3

SIN2
SOUT2

DSR2#
RTS2#
DTR2#

FAN_TAC3/GP37
FAN_CTL3/GP36
WTI#/GP35
VID4/GP34
GNDD
VID3/GP33
VID2/GP32
VID1/GP31
VID0/GP30
JSBB2/GP27
JSBB1/GP26
JSBCY/GP25
JSBCX/GP24
JSAB2/GP23
JSAB1/GP22
JSACY/GP21
JSACX/GP20

SCRRST/GP14
SCRFET#/GP13
SCRIO/GP12
SCRCLK/GP11
VCC

S
E

R
IR

Q
LF

R
A

M
E

K
R

S
T

#
G

A
20

P
C

IC
LK

C
LK

R
U

N
#/

G
P

50
C

LK
IN

G
N

D
D

D
E

N
S

E
L#

M
T
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A
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T
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B
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D
R

V
A

#
D

R
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B
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A
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D
IR

#
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E

P
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H
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S
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A

T
E

#
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D
A

T
A

#
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R
K

0#
IN

D
E

X
#

W
P

T
#

DSKCHG#
IRTX/GP47

VCCH
COPEN#

VBAT
IRRX/GP46
PSIN/GP45

PWRON#GP44
PME#/GP54

GNDD
PANSWH#/GP43

PSON#/GP42
RING#/GP53
SDAT/GP41
SCLK/GP40

KDAT
KCLK
MDAT
MCLK

SCRPRES#/GP10
CIRRX/GP55

GNDA
TMPIN3
TMPIN2
TMPIN1

VREF
VIN7
VIN6
VIN5
VIN4
VIN3
VIN2
VIN1
VIN0
VCC

SLCT
PE

BUSY

A
C

K
#

S
LI

N
#

IN
IT

#
E

R
R

#
A

F
D

#
S

T
B

#
P

D
0

P
D

1
P

D
2
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D

3
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D
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D

5
P

D
6

P
D

7
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N
D

D
D

C
D

1#
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#

C
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S
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D
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R
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R
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D
S
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S
O

U
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1
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D
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D
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R
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#
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T
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JP1

SIP\2P
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4.7K

JP3

SIP\3P
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Title
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DCD1# NDCD1#
IRRX DSR1# NDSR1#

RXD1 NRXD1
IRTX RTS1# NRTS1#

TXD1 NTXD1
CTS1# NCTS1#
DTR1# NDTR1#

NRI1# RI1# NRI1#

DCD2# NDCD2#
DSR2# NDSR2#
RXD2 NRXD2
RTS2# NRTS2#

CIRRX TXD2 NTXD2
CTS2# NCTS2#

CIRTX DTR2# NDTR2#
RI2# NRI2#

NRI2#
NDCD1# NRXD1
NTXD1 NDTR1#

NDSR1#
NRTS1# NCTS1#
NRI1#

INDEX# NDCD2# NRXD2
MOTEA# NTXD2 NDTR2#
DRVB# NDSR2#
DRVA# NRTS2# NCTS2#
MOTEB# NRI2#
DIR#
STEP#
WDATA#
WGATE#
TK00#
WPT#
RDATA#
SIDE1#
DSKCHG#

VCC
GND

STB# STROBE#
AFD# AUTOFD# AUTOFD#
INIT# INITA#INITA#
SLIN# SLCTIN# SLCTIN#

ERR# ERR#ERR#

STROBE#
PD0 PPD0
PD1 PPD1
PD2 PPD2
PD3 PPD3
PD4 PPD4
PD5 PPD5
PD6 PPD6
PD7 PPD7

ACK#ACK#
BUSYBUSY
PEPE
SLCTSLCT

GND

PD[0..7]

INIT#

ACK#
BUSY
PE
SLCT

SLIN#

STB#
AFD#

ERR#

IRTX

DENSEL#

MOTEA#
DRVB#
DRVA#

MOTEB#
DIR#
STEP#
WDATA#
WGATE#

SIDE1#

INDEX#

DSKCHG#

RDATA#
WPT#

TK00#

PD[0..7]

IRRX
DCD1#
DSR1#

RXD1
RTS1#

TXD1
CTS1#
DTR1#
RI1#

DCD2#
DSR2#

RTS2#
TXD2
CTS2#
DTR2#
RI2#

RXD2

CIRRX

CIRTX
RI-

VCC

VCC

VCC

VCC

VCCH

VCCVCCH

-12V +12V
VCC

C5
180PF

C6
180PF

C7
180PF

C8
180PF

C9
180PF

C10
180PF

C11
180PF

C12
180PF

C13
180PF

C14
180PF

C15
180PF

C16
180PF

C17
180PF

C18
180PF

C19
180PF

C20
180PF

C21
180PF

R4 150

R5

2K

D2

IN4001

D3

IN4001

U2 GD75232
2
3
4
5
6
7
8

1

19
18
17
16
15
14
13

9

10
11

12

20

RA1
RA2
RA3
DY1
DY2
RA4
DY3

12V

RY1
RY2
RY3
DA1
DA2
RY4
DA3

RA5

-12V
GND

RY5

5V

U3 GD75232
2
3
4
5
6
7
8

1

19
18
17
16
15
14
13

9

10
11

12

20

RA1
RA2
RA3
DY1
DY2
RA4
DY3

12V

RY1
RY2
RY3
DA1
DA2
RY4
DA3

RA5

-12V
GND

RY5

5V

D4
1N4148

D5
1N4148

R6
10K

R7

10K

R8

10K R9
10K

R10
4.7K

IR1

SIP\5P

1
2
3
4
5

COM1

COM-P

1 2
3 4
5 6
7 8
9 10

COM2

COM-P

1 2
3 4
5 6
7 8
9 10

CN1

FDC-CONN

1
3
5
7
9
11
13
15
17
19
21
23
25

2
4
6
8

10
12
14
16
18
20
22
24

27
29
31
33

26
28
30
32
34

GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND

REDWC
NC
NC
INDEX
MOTSA
DRVSB
DRVSA
MOTEB
DIR
STEP
WDATA
WGATE

GND
GND
GND
GND

TK00
WPT
RDATA
SIDE1
DSKCHG

D6
1N4148

CN2

PRINT-FEM

1
2
3
4
5
6
7
8
9

10
11
12
13

14
15
16
17
18
19
20
21
22
23
24
25
26

STB
PPD0
PPD1
PPD2
PPD3
PPD4
PPD5
PPD6
PPD7
ACK
BUSY
PE
SLCT

AFD
ERROR

INIT
SLIN
GND
GND
GND
GND
GND
GND
GND
GND
N/C

CIR1

SIP\5P

1
2
3
4
5

JP18
SIP/3P

1 2 3

Q1
2N7002

Q2
2N7002RN1

8P4R-150

1
34
56
78

2

RN2
8P4R-2K

1
3 4
5 6
7 8

2

RN3

8P4R-22

1
3 4
5 6
7 8

2

RN4

8P4R-22

1
34
56
78

2

RN5

8P4R-22

1
34
56
78

2

RN68P4R-2K 1
3 4
5 6
7 8

2

RN78P4R-2K 1
3 4
5 6
7 8

2

RN88P4R-2K 1
3 4
5 6
7 8

2
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PS/2 MOUSE

AT KEYBOARD

Any one of the GPIO pins 
can be the KEYLOCK# pin

1-2 for Keyboard Wake up function.

Keyboard & Mouse connector

keyboard or mouse wake up 
need connecting to VCCH for 

function.

LPC ConnectorKBD & Mouse Connectors

1�

1,4�

1�

1,4�

1�

1,4�

1�

1�

1�

1�

1,4�

1�

1�

1,4�

1�
1�

1�
1�

1�
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Title
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VCCH
KBVCC

+12V +12V
-12V

GND

KDAT
GND

KCLK
GND

KBDRST# SERIRQ
A20GATE CLKRUN#

LDRQ#
LFRAME#

LAD3
LAD2 LAD1
LAD0

LPCPD#

PME#

GND

GND
MDAT
MCLK

GND
GND

+12V -12V
VCC
GND

KBVCC

KDAT

KCLK

MDAT
MCLK

KEYLOCK#

LAD2
LAD0

LAD3
LAD1

LPCPD#

PME#

LFRAME#

CLKRUN#A20GATE
SERIRQKBDRST#

LRESET#

LDRQ#

VCC

VCC
VCCVCC

VCC VCC

+12V -12V

VCC

CN3

AT-KB

1
4
2
5
3
7

6

CN4

PS2-MS

3
5
1

2
6
4

7

8

9

L1 FB

L2 FB

L3 FB

L4 FB
L5 FB

C22
.1UF

1
2

R11
2.2K

1
2

BC1
10UF

BC2
10UF

C23
10UF

C24
10UF

C25
10UF

C26
10UF

C27
220PF

1
2

C28
220PF

1
2

C29
220PF

1
2

C30
220PF

1
2

L6

FB

R12
2.2K

1
2

R13
2.2K

1
2

R14
2.2K

1
2

R15
10K

R16
330

JP5

SIP\5P

1
2
3
4
5

JP7

SIP\3P

1
2
3

LPCCON1

GOL64

B1
B2
B3
B4
B5
B6
B7
B8
B9

B10
B11
B12
B13
B14
B15
B16
B17
B18
B19

B22
B23
B24
B25
B26
B27
B28
B29
B30
B31
B32

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A19

A22
A23
A24
A25
A26
A27
A28
A29
A30
A31
A32

12V
SUSCLK
GND
LREQ
VCC3
LCNTL0
GND
LD7
LD5
GND
LD3
LD1
GND
3V_STBY
LPS
KBRESET#
A20GATE#
GND
LSMI#

VCC5
LDRQ1#
LFRAME#
GND
LAD2
LAD0
GND
PCIRST#
GND
OSC
VCC3

12V
-12V
GND

BP_CLK
VCC3

LCNTL1
GND
LD6
LD4

GND
LD2
LD0

VCC5
SCLK
GND

SER_IRQ
CLKRUN#

GND
LINK_ON

VCC5
LDRQ0#

GND
LAD3
LAD1
GND

PCICLK
LPCPD#

GND
PME#
VCC3
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FAN HEADER1

FAN Input and Output

Joystick & MIDI

For Reference Only

Jumpers For ISA test

1,5�

1�

1�

1�

1,3�

1�

1� 1�

1�

1�

1�

1�

1�

1�

1�

1�

1,3�

1�

1�

1,3�

1,5�

FAN HEADER2
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FAN HEADER3
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Game, MIDI Connector
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JOY1 JOYA1

JOY2 JOYA2

JOY5 JOYB1 GND

JOY6 JOYB2

+3V
GND

JOYA3JOY3

JOYA4JOY4

JOYB3JOY7

JOYB4JOY8

MIDIIN NMIDIIN

MIDIOUT NMIDIOUT

NMIDIIN
JOYA4
JOYB4
JOYA2
JOYB2

NMIDIOUT

JOYB1
JOYA1
JOYB3
JOYA3

VCC
GND

MIDIIN

MIDIOUT

FAN_CTL1

FAN_TAC1

JOY1

JOY2

JOY5

JOY6

JOY3

JOY4

JOY7

JOY8

SDAT
SCLK

PSON#
PWRON#

PSIN

KBDRST#

PCICLK

SERIRQ
A20GATE

FAN_CTL2

FAN_TAC2

FAN_CTL3

FAN_TAC3

VCC

VCC

VCC

VCC

+12V

VCC

+12V

VCC

+12V

VCC

VCC

VCC

VCC

VCORE1
VCORE2

VCC3
+3V

VCCH

R17
OPEN

R20 2.2K

R21 2.2K

R22 2.2K

R23 2.2K

C31
.01u

C32
.01u

C33
.01u

C34
.01u

R24
4.7K

R25
4.7K

R26
4.7K

R27
4.7K

C35
.001u

C36
.001u

C37
.001u

C38
.001u

R28
4.7K

R29 470

R30 470

C39
.001u

C40
.001u

C41
22UF

J1

CON3

1
2
3

P1

DB15

8
15
7

14
6

13
5

12
4

11
3

10
2
9
1

JP8

HEADER26

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26

R72

1K
Q3
2N3906

R18
4.7K

Q10

2N7002

R74

1K

Q11
2N7002

R76

1K

Q12

2N7002

J2

CON3

1
2
3

J3

CON3

1
2
3

R33
OPEN

R34
OPEN

Q4
2N3906

Q5
2N3906

C42
22UF

C43
22UF

R19
4.7K

R80
4.7K

R81
4.7K

R82
4.7K

R88

51

R87

51

R89

51

R77
51

R75
51

R73
51

R34
4.7K

R32
22K

R31
22K

R35
22K

CAP REV
470PF

CAP REV 470PF

CAP REV
470PF
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Specification Subject to Change Without Notice.

Smart Card Reader

Case Open Detection

Choosing method of measuring temperature by either thermistor or diode

1�

1�
1�
1�
1�
1�

1�
1�
1�
1�
1�
1�
1�
1�

1,4�

1�

1�
1�

1�

1,5�
1,5�
1,5�

1,5�
1,5�
1,5�

1,5�

1,5�

1,5�

1,4�

1�

FROM PII CPU

1

Thermal Diode layout notice:
a. Place T.D. close to IT8712F.  
b. Keep the trace away from; +12V, Fast data bus, CRTs.
c. Recommanded trace widths & spacings is 10 miles.
d. Isolate GNDA, GND.

 For Reference Only

Physical pins layout must match the CN5

ITTM-CG-99008 1.0
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GNDA

VCC

GND

VREF

VID0
VID1
VID2
VID3
VID4

SDAT
SCLK

COPEN#

SCRPRES#

SCRRST
SCRCLK

SCRIO

VREF

TMPIN3
TMPIN2
TMPIN1

TMPIN3
TMPIN2
TMPIN1

VIN0
VIN1
VIN2
VIN3
VIN4
VIN5
VIN6
VIN7

VREF

SCRFET#

D+

D-

LED

A

A

A

A A
A

A

A

+3V +3V

VCC

VCORE2VCORE1 VCC3 +12V -5V-12V VCCH

+3V +3V +3V +3V +3V

VCC

GNDA

VCC

VBAT

VCCH VCCH

VCCH

R37
10K 1%

R38
10K 1%

R39
10K 1%

C44
.1UF

R40
4.7K

R41
4.7K

R42
4.7K

R43
4.7K

R44
4.7K

R45
4.7K

R46
4.7K

t

RT1 TR10K

t

RT2
TR10K

t

RT3
TR10K

C45
.1UF

C46
.1UF

C47

.1UF

PD1
MRD901

R55

0

JP9

JUMPER5X2

1 2
3 4
5 6
7 8
9 10

C50
.1UF

R56
30K 1%

R57
30K 1%

R58
30K 1%

Q6
2N3904

Q7
2N3904

C54
0.1UF

C55
0.1UF

C56
0.1UF

C57
0.1UF

C58
0.1UF

C59
0.1UF

R59
10k_1% R60

10k_1%
R61
10k_1%

R62
6.8k_1%

R63
30k_1%

R64
232k_1%

R65
120k_1%

R66
10k_1%

R67
10k_1%

R68
56k_1%

R69
56k_1%

R70
6.8k_1%

R71
10k_1%

JP10
SIP\2P

JP11
SIP\2P

JP12
SIP\2P

JP13
SIP\2P

JP14
SIP\2P

JP15
SIP\2P

JP16
SIP\2P

JP17
SIP\2P

CN5

SMCARDCN

1 2
3 4
5 6
7

1413
1211
109
8

VCC LED
NC NC
SCRFET# SCRREST
SCRCLK

NCNC
SCRPRES#GND

SCRIORFU
RFU

R48
4.7K

R78
10K

R79
10K

Q13
2N3904

J4

HEADER 2

1
2

R83
REV

C52
3300pF

C51

3300pF

C53

3300pF

R77
1M
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PWRBTN#

SLP_S3#

PAN-SW.IN#

P
W
R
-
S
W
.
O
U
T
#

PAN-SW.OUT#

PWR-SW.IN#

   R2,R3,R4,R5 FOR IT8712 SUPPORT POWER FAIL

  RA,RB FOR ICH SUPPORT POWER FAIL

IT8712 ICH

ATX POWER CONN.

ITTM-CG-99008 1.0
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72 M2
75

71 K3

14

76

VCCH

5VSB

3VSB

3VSB

JP18

HEADER 2

1
2

R1
4.7K

RB
0

RA

0

R2

0

R3

0

R4

0

R5

0

R6
4.7K

R7

4.7K

R8
4.7K



8

8

7

7

6

6

5

5

4

4

3

3

2

2
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1.For CLOCK LINES,

2)Vbat should be routed with a minimum trace width of 12 mils.

Thermal Diode and other components should be connected with AGND to this area.

1)Please don't remove the 0.1u capacitor between Vref and AGND.

2)Place the thermal diode close to IT8712.

4)Recommended trace widths and spacings are 10 mils.

5)Isolate AGND and DGND.

5.Please don't remove the pull-up resistor of pin38/LDRQ#.

7.For the SmartGuardian software compatibility,

1)Please don't change the sequence of VIN0~VIN7.

2)Please let FAN_CTL1/FAN_TAC1 circuit control and report the specific temperture which

temperature which is detected by TMPIN2, and let FAN_CTL3/FAN_TAC3 circuit control

8.Don't use the FAN_CTL3/FAN_TAC3 circuit for low speed FAN which is under 2,000 RPM.

1)If possible, please avoid using any through-hole.

3)The spacing to the closest neighbor should be wide enough.

2.For the VBAT circuits,

1)Place the 1u capacitor(C6) of pin69/Vbat close to IT8702/12.

3)Isolate the pin69/Vbat of IT8702/12 and pinG1/VCCRTC of ICH.

4)The 4.7u/10V(C5) tantalum capacitor connected to D1+ is spare for battery installation glitch.

3.Please reserve an area for Analog Ground on your board. Moreover, connect the D- of CPU

4.For the temperature sensor circuits,

3)Keep the trace away from +12V, fast data bus, and CRTs.

6.Please don't remove any components in the VINx circuits and the FANx control circuits.

is detected by TMPIN1, let FAN_CTL2/FAN_TAC2 circuit control and report the specific

and report the specific temperature which is detected by TMPIN3.

  LAYOUT/ROUTING GUIDELINES

2)Please make the trace length short, and the trace width wide enough.

4)The discrete damping resistors and capacitors are recommended.

9.Please don't change the resistors and capacitors values in the Game and MIDI circuits.

10.If BEEP is adopted, please give the chosen GPIO pin an external pull-up resistor.

11.The physical pins layout of Smart Card Reader 2x7 connector must match with the CN5.

ITTM-CG-99008 1.0

Layout/routing guidelines
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