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AS0140 80ICBGA DEMO3HEAD BOARD

Page Description

1

2

Title Page

Block Diagram

Rev Description

3 Pinout

Who Date

Rev 0.0 jwrede 10/06/2014 Base Schematic for Custom Design

Rev 0.1 skumar 10/16/2015 - Initial Draft, Copied from "AS0140_130IEBGA_DEMO3HEAD" 
  Replaced orcad symbol with 80ICBGA. Rest of the schematic is 
  exactly similar as AS0140_130IEBGA_DEMO3HEAD

Script executed

4

Sensor5

Power

Clock and Reset

6

7

External Interface

Automotive

8

- Deleted Extra capacitor from the sensor supply Pin10/19/2015

- Removed S_DOUT0 through S_DOUT11,S_FV,S_LV, S_PIXCLK,
  S_EXTCLK and S_RST_N test points10/21/2015

9

Supply Pin details

Rev 1.0 skumar 05/25/2016 - Added Jumper control (P54) for H_STANDBY signal

- Replaced  PTS635SL25SMTRLFS (C&K Components) to 147873-2 (TE-Connectivity) .

Title

Size Document Name Rev

Date: Sheet of

AS0140_80ICBGA_DEMO3HEAD_Card 1.0

Title

C

1 9Wednesday, May 25, 2016

Title

Size Document Name Rev

Date: Sheet of

AS0140_80ICBGA_DEMO3HEAD_Card 1.0

Title

C

1 9Wednesday, May 25, 2016

Title

Size Document Name Rev

Date: Sheet of

AS0140_80ICBGA_DEMO3HEAD_Card 1.0

Title

C

1 9Wednesday, May 25, 2016



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Script executed

VDD_1V2

V
D
D
I
O

M_I2C

V
D
D
_
1
V
8

+VDDIO_LS

Video
Out
Phono

LPF

Auto-Config
Headers &
I/O Expander
0x82

+VDDIO_LS

S
P
I
 
M
e
m
o
r
y

S
e
l
 
H
e
a
d
e
r
s

SPI Program
Connector

SPI
I/F

SPI_SDI_SEL

SPI_SDI

Usage Mode
Sel Switch

SPI FLASH
(512Kbit)

SPI EEPROM
(1Mbit)

SPI SOCKET

+VDDIO_LS

Usage Mode
Sel Headers

D
e
b
u
g
 
I
/
O
 

E
x
p
a
n
d
e
r
 
0
X
4
8

+VDDIO_LS

IO_EEPROM_SEL

IO_FLASH_SEL

IO_SOCKET_SEL
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SIGNAL
Headers

H_CLK

(27MHz)

CONTROL SIGNALS

H_SADDR (Gnd=0x90, High=0xBA)
H_FSYNC
H_TRST_N
H_GPIO0
H_GPIO1
H_STANDBY
S_OUTPUT_EN_L
S_FLASH
S_ATEST
S_SADDR
S_TEST_EN
S_STANDBY
S_TRIGGER
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SP5 - FRAMESYNC

GPIO[5:1]
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Supply Pin details

****_H =>Supply voltage Pin included from ISP AP0100
****_S =>Supply voltage Pin included from Sensor AR0140

Voltage

VDD_H
VDDPLL_REF_H
VDDPLL_POST_H
VDDPLL_A_H
FB_SENSE_H
VDD_DAC_H
LDO_OUTPUT_H

MCP Supply Pin

LDO_OP +1.2V

Voltage included

VAA_S
VAAPIX_S
VDDPLL_S

VDD_1V8 +1.8V

VDDIO_SENSOR_H
ENLDO_H
AVDD_H
VDDCORE_S
VDDIO_S
VDD_PHY_S
VDD_SLVS_S

VDDIO_2V8 +2.8V
VDDIO_H
VDD_PHY_H
VCC_H

VAA_2V8 +2.8V

VDDA_DAC +3.3V VDDA_DAC_H

0V

VSS_H
GNDA_DAC_H
EXT_REG_H
GND_DAC
DGND_S
GND_SLVS_S

DGND 0V

AGND_H
AGND_S

AGND
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Sensor

Script executed

Socket/Lens Mount

Default: 1-2

Default: 2-3

P9  (GPIO3)     =  GND->NTSC         or  HIGH->PAL
P7  (GPIO5)     =  GND->Normal       or  HIGH->Vertical Flip
P8  (GPIO4)     =  GND->Normal       or  HIGH->Horizontal Flip
P10 (GPIO2)     =  GND->No Pedestal  or  HIGH->Pedestal

P7 - P10 = Jumper 2-3 (default)

Auto-config Mode Selections

GPIO5 GPIO4 GPIO3 GPIO2

BOOT SELECTION
Default: Open

S_ATEST

S_SADDR

H_SADDR

S_FLASH

Default: Open

Default: 1 - 2

Default: Open

Default: 2 - 3

S_TRIGGER

S_OUT_EN

TEST_EN

S_STANDBY

H_GPIO1

H_GPIO0

H_TRST_N

H_FSYNC

Default: Open

1-2 - 0x30 
2-3 - 0x20 (Default)

1-2 - 0xBA
2-3 - 0x90 (Default)

Default: 1 - 2 (GND)

Default: 2-3

H_STANDBY

VDD_1V8 6,8
VDD-IO 6
VAA 6

+VDDIO_LS 6,7,8,9
+3V3 6,7,9

VDD_1V8

VAA
VDD-IO
VDD_1V8

+3V3
+VDDIO_LS

+VDDIO_LS

VDD_1V8

VDD_1V8

VDD-IO VAA

+VDDIO_LS

+VDDIO_LS

+3V3

+VDDIO_LS

+3V3+5V0

VDD_1V8

+VDDIO_LS

VDD_1V8

VDD_1V2

VDD_1V8

+VDDIO_LS

VDD_1V8

VAA

+3V3

VDD-IO

+VDDIO_LS

IO_H_FSYNC8

H_RST_L7

H_CLK7

H_SDA8,9
H_SCL8,9

H_GPIO29
H_GPIO39
H_GPIO49
H_GPIO59

H_GPIO19

H_SPI_SDI9

DAC_NEG 9
DAC_POS 9

H_STANDBY8

H_SPI_CS_L 9

H_SPI_SCLK 9
H_SPI_SDO 9

M_SCL8
M_SDA8

H_DATA13 8

H_DATA15 8

H_DATA8 8
H_DATA3 8

H_DATA4 8
H_DATA1 8

H_DATA2 8
H_DATA7 8

H_DATA9 8
H_DATA5 8

H_DATA0 8
H_DATA14 8

H_DATA12 8
H_LV 8

H_PIXCLK 8

H_FV 8

H_DATA10 8

H_DATA6 8
H_DATA11 8
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R6 10K

P46

HDR3-1x3-P

1
2
3

P53

HDR2-1x2-P

12

C218

10uF

R100 10K

P10
HDR3-1x3-P

123

P48

HDR4-1x4-P

1
2
3
4

C245

10nF

C246

100nF

R52 1.0K

C227

100nF

P49

HDR3-1x3-P

1
2
3

C69

100nF

DIGITAL IMAGE

MCP
SENSOR

ISP
SECTION

U1A

AS0140-MCP-DEMO_iCBGA80

H_HCLK_IN
L9

H_RESET_N
B10

H_GPIO_1
G2

H_GPIO_2
C1

H_GPIO_3
D1

H_GPIO_4
F2

H_GPIO_5
A3

H_STANDBY
F1

H_SCL
B3

H_SDATA
C12

H_SADDR
A7

H_DOUT0
E2

H_DOUT1
M10

H_DOUT2
L8

H_DOUT3
E12

H_DOUT4
L10

H_DOUT5
L3

H_DOUT6
D2

H_DOUT7
M9

H_DOUT8
D12

H_DOUT9
J2

H_DOUT10
H2

H_DOUT11
E1

H_DOUT12
C2

H_DOUT13
A10

H_DOUT14
G1

H_DOUT15
F12

H_FRAME_VALID
H1

H_LINE_VALID
B4

H_PIXCLK
B5

H_FRAME_SYNC
B8

DAC_POS
L7

DAC_NEG
L6

DAC_REF
M3

H_SPI_SDO
A4

H_SPI_CS_N
A5

H_SPI_SCLK
J1H_SPI_SDI

A8

H_GPIO_0
L12

H_TRST_N
L11

R14
10K

TP2 H_FV1

C13

10uF

C73

10nF

C241

10nF

P50

HDR3-1x3-P

1
2
3

R98 10K

C101

100nF
DNP

P6

HDR2-1x2-P

12

R95
0

DNP

C207

100nF

C11

10nF

P52

HDR3-1x3-P

1
2
3

SENSOR
MCP

DIGITAL IMAGE

U1C

AS0140-MCP-DEMO_iCBGA80

VDD_1V8_0
M4

VDD_1V8_1
M5

VDD_1V8_2
M7

VAA_2V8_0
K12

VDDA_DAC_3V3
M6

2V8_VDDIO_1
E11 2V8_VDDIO_0
D11

LDO_OP
A6

DGND_0
B7

DGND_1
B9

DGND_2
G12

DGND_3
K2

AGND_0
H12AGND_1
J12

TPAD
81

C12

10nF

C16

10nF

33RP2

2 7
3 6
4 5

1 8

R15
10K

C226

100nF

R87

2.4K

C228

100nF

R91 10K

R93 10K

C15

100nF

C221
100nF

C28

100nF

R80 10K

DIGITAL IMAGE

MCP
SENSOR

SENSOR
SECTION

U1B

AS0140-MCP-DEMO_iCBGA80

S_DOUT4
K1

S_DOUT5
J11

S_DOUT6
C11

S_DOUT7
A9

S_DOUT8
B2

S_DOUT9
A11

S_DOUT10
B1

S_DOUT11
A1

S_DOUT12
A2

S_DOUT13
B12

S_DOUT14
M1

S_DOUT15
B11

S_SADDR
B6

S_EXTCLK
L1

S_STANDBY
L2

S_LINE_VALID
M2S_FRAME_VALID
M12

S_TEST_EN
L4

S_FLASH
L5

S_ATEST
M8

S_OUTPUT_ENABLE
K11

S_RESET_N
M11

S_TRIGGER
H11

S_PIXCLK
A12M_SCLK

F11

M_SDA
G11

TP1 H_LV1

C9

10nF

C222
100nF

P37

HDR3-1x3-P

1
2
3

TRI-POD
ADAPTER

MP2

TRIPOD-ADPTR

MTG1
1

MTG2
2

C206

1uF

P54

HDR3-1x3-P

1
2
3

R7
0

P3

HDR3-1x3-P

1
2
3

C236

100nF

R4
1.5K

R96 10K

TP5 H_D11

TP3 H_PIX1

P8
HDR3-1x3-P

123

TP26
VDD_1V2

1

R86
1.5K

33RP5

2 7
3 6
4 5

1 8

33RP1

2 7
3 6
4 5

1 8

C1

10uF

LENS HOLDER
SOCKET
WITH LID

MP1

SKT-223261-223262_iEBGA130

MTG1
1

MTG2
2

MTG3
3

MTG4
4

C243
1nF

R97 10K

C24

100nF

P51

HDR3-1x3-P

1
2
3

C23

10uF

R99 10K

P45

HDR2-1x2-P

12

R17
10K

P9
HDR3-1x3-P

123

33RP3

2 7
3 6
4 5

1 8

P7
HDR3-1x3-P

123

33RP4

2 7
3 6
4 5

1 8

P40

HDR3-1x3-P

1
2
3

R16
10K

TP4 H_D01

R5 10K S_SADDR

S_OUTPUT_EN_L

H_FSYNC

H_GPIO2
H_GPIO3
H_GPIO4
H_GPIO5

H
G

P
IO

5

H
G

P
IO

3

H
G

P
IO

4

H
G

P
IO

2

H_GPIO1

DATA14

DATA12

H_FSYNC

DAC_REF

FV

PIXCLK
LV

DATA0
DATA1

DATA3
DATA2

DATA4
DATA5

DATA7
DATA6

DATA8
DATA9

DATA11
DATA10

DATA12
DATA13

DATA15
DATA14

S_ATEST

H_SADDRHSADDR

S_FLASH

S_TEST_ENSTEST_EN

H_TRST_NHTRST_N

H_SADDR

H_GPIO0HGPIO0

H_GPIO0

H_TRST_N
S_OUTPUT_EN_L

S_TRIGGER

S_SADDR

S_TEST_EN

S_FLASH

S_ATEST

SSTANDBY S_STANDBY

S_STANDBY

S_TRIGGER

DATA13

DATA15
DATA3
DATA8

DATA4

DATA2

DATA1
DATA7

DATA5
DATA9

LV

DATA0

PIXCLK

FV
DATA10

DATA11
DATA6

SSADDR

HGPIO1

HFSYNC

H_STANDBYHSTANDBY
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5V LED

Power

VDDIO & VDDIO_LS
2.8V SUPPLY

PERIPHERAL 3.3V SUPPLY

Ground Testpoints Mounting Holes

Debug Headers: Cut away the shorted trace
and mount header for power debugging

Script executed

VDD_1V8 1.8V SUPPLY

VAA 2.8V SUPPLY

(
 
M
o
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n
t
 
L
E
D
 
o
n

b
o
t
t
o
m
 
s
i
d
e
 
o
f
 
P
C
B
 
)

+5V0  SUPPLY

+3V3_HB 8
+2V8_VAA_HB 8
+2V8_VDDIO_HB 8
+1V8_HB 8

VDD_1V2 5

VDD-IO 5
VAA 5

+VDDIO_LS 5,7,8,9
+3V3 5,7,9

VDD_1V8 5,8

+5V0_HB 8

+3V3_HB

+2V8_VDDIO_HB

+3V3

+3V3_HB
+2V8_VAA_HB

+1V8_HB
+2V8_VDDIO_HB

VDD_1V2

VAA
VDD-IO

+3V3

VDD-IO+VDDIO_LS

+VDDIO_LS

VDD_1V8

VAA+2V8_VAA_HB

+1V8_HB VDD_1V8+5V0_HB +5V0

+5V0_HB

+5V0_HB +5V0
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C90

4.7uF

R57
240

FD2

FIDUCIAL

1 MH2

200RD125P

1

FD4

FIDUCIAL

1

C35
10uF

TP25

1

C72
10uF

JP7
JMPR-2PIN_SHORTED

DNP

1 2

C71
10uF

MH1

200RD125P

1

JP2
JMPR-2PIN_SHORTED

DNP

12

MH3

200RD125P

1
FD5

FIDUCIAL

1

U17
TPS62231

GND
4

EN
5

SW
2

VIN
3

MODE
1

FB
6

TP24
TSTPT-5016

1

FD1

FIDUCIAL

1

JP8
JMPR-2PIN_SHORTED

DNP

12

L10 2.2uH

JP1
JMPR-2PIN_SHORTED

DNP

12

C244

10uF

FD3

FIDUCIAL

1

JP9
JMPR-2PIN_SHORTED

DNP

12

JP6
JMPR-2PIN_SHORTED

DNP

12

D1

GRN

TP15
TSTPT-5016

1

FD6

FIDUCIAL

1

C220

4.7uF

MH4

200RD125P

1

L
E

D

+1V8_OUT

+1V8_FB
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CLOCK CIRCUIT

Clock and Reset

Layout: - Silkscreen the clock frequency

RESET CIRCUIT

(240ms)

1-2 - Oscillator (Default)
2-3 - Demo HB Clock
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+VDDIO_LS 5,6,8,9
+3V3 5,6,9+3V3

+3V3

+VDDIO_LS

+VDDIO_LS

+3V3

+VDDIO_LS

+VDDIO_LS

HB_MCLK8

HB_RST_L8,9

H_RST_L 5

DEMO_FB_CLK8

H_CLK 5
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TP16
FB_CLK1

U8

SN74AUC1G17

VCC
5

GND
3

A
2

NC
1

Y
4

C51
100nF

TP8
H_CLK

1

C50
100nF

R62 33

Y1

27MHz

OUT
3

EN/DIS
1

VCC
4

GND
2

C48
100nF

R61
33

B

A

Y

VCC

GND

U10
SN74AUC1G08

1

2
4

5
3

U11 CAT811

VCC
4

RESET
2

GND
1

MR
3

R63 33

SW1

PB-SPST

1 2

C45
100nF

U9

SN74AUC1G17

VCC
5

GND
3

A
2

NC
1

Y
4

C46
100nF

P20
HDR3-1x3-P

1 2 3

R64
10K

TP17
H_RST_L

1

TP11
HB_RST_N

1

PWRST

MR_SW_L

CLK_OUT
CLKGEN
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External Interface

EPPROM Address Switch Settings:
A2 = HIGH, A1 = LOW,  A0 = LOW; Address => 0xA8 (default)
A2 = HIGH, A1 = HIGH, A0 = LOW; Address => 0xAC
A2 = LOW,  A1 = HIGH, A0 = LOW; Address => 0xA4
A2 = LOW,  A1 = LOW,  A0 = LOW; Address => 0xA0

LENS CORRECTION EEPROM

DEMO3 BASEBOARD I/F

Jumper 1-2 & 3-4

I2C DEBUG

SP1

SP3

SP4

SP5

SP0

SP2

Script executed

+VDDIO_LS 5,6,7,9
+3V3 5,6,7,9

+3V3_HB 6
+2V8_VAA_HB 6
+2V8_VDDIO_HB 6
+1V8_HB 6

VDD_1V8 5,6

+5V0_HB 6

+3V3_HB +2V8_VAA_HB +1V8_HB +2V8_VDDIO_HB

+VDDIO_LS

+VDDIO_LS

VDD_1V8

+VDDIO_LS +VDDIO_LS

+3V3_HB
+2V8_VAA_HB

+1V8_HB
+2V8_VDDIO_HB

+3V3
+VDDIO_LS
VDD_1V8

+3V3_HB
+2V8_VDDIO_HB

+1V8_HB

+2V8_VAA_HB

+5V0_HB

+5V0_HB

+5V0_HB

H_FV5

H_LV5

H_DATA155
H_DATA135
H_DATA115
H_DATA95
H_DATA75

H_DATA55
H_DATA35
H_DATA15 H_DATA0 5

H_DATA2 5
H_DATA4 5
H_DATA6 5
H_DATA8 5
H_DATA10 5
H_DATA12 5
H_DATA14 5

H_PIXCLK 5

DEMO_FB_CLK7

M_SCL5
M_SDA5

HB_RST_L7,9

HB_MCLK 7

IO_H_FSYNC 5

H_STANDBY 5

H_SDA 5,9
H_SCL 5,9
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VIDEO OUT

ACTIVE VIDEO FILTER (default - Not Use)
- ADA4433-1 -> Differential Type
- ADA4432-1 -> Single-ended Type

LOW PASS FILTER

i) P16 = 2-3 & P14 = 2-3:
-> Sensor in Host Mode (default)

ii) P16 = 2-3 & P14 = 1-2:
-> Sensor in I2C Device Mode

iii) P16 = 1-2 & P13 = 2-3:
-> Sensor in SPI Device Mode

iv) P16 = 1-2 & P13 = 1-2:
-> Sensor in Auto-Config Mode

Jumper 1-2:
Auto Mode

Jumper 2-3:
Host/Auto Mode (default)

Jumper 1-2:
Flash Mode

I2C I/O EXPANDER

Note: Upon power up, all I/Os
are default as Hi-Z inputs

Device Address = 0x48

Jumper 1-2: EERPOM Active (default)

EEPROM_SEL

SPI MEMORY

SENSOR USAGE MODE SELECTION TABLE

SPI EEPROM
(1Mbit)

Jumper 2-3:
Host Mode (default)

SPI PROGRAMMING CONNECTOR

Script NOT executed

Automotive, I/O, Video and SPI 

To use socketed memory, 
replace U4 with Samtec 
FLE-104-01-G-DV. Use Accutek 
AK08SOIC-ST SOIC adapter 
for the given memory type.

+VDDIO_LS 5,6,7,8
+3V3 5,6,7

+3V3

+VDDIO_LS

+VDDIO_LS

+VDDIO_LS

+VDDIO_LS
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+VDDIO_LS

+VDDIO_LS
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DAC_POS5
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H_GPIO55

H_GPIO15
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IO_FLASH_CONFIG_SEL

IO_HOST_AUTO_SEL
SPI_SDI_SELIO_FLASH_CONFIG_SEL

HOST_AUTO_SEL

FLASH_CONFIG_SEL

IO_HOST_AUTO_SEL

H_SPI_SDI H_SPI_SCLK
H_SPI_CS_L

H_SPI_SDO
SPI_SDI_SEL

IO_EEPROM_SEL

EEPROM_SEL

IO_EEPROM_SEL

EEPROMSEL

HOSTAUTOSEL

FLASHCONFIGSEL


