
Te chnologic Sys t e ms Da te

Tit le :

Re v: De s igne r She e t of

TS-7520  CPU, Ethe rne t ,  POR

1

St ra p Opt ions

CLK_OUT    ICE mode  (de fa ult  high)

SPI_MOSI    Low =  Lit t le  India n

RAM_CKE    High =  SPI Boot

POR

OD Output

=  Link /  Act ivit y

Le ft  LED  (Gre e n)

10/100 Ethe rne t

Re s e t
La t ch

TI =  DCK s uffix

NXP =  GW s uffix

Fa ir =  NC7SZ175P6

EC-MJKF4602-PA08

Fa irchild is  che a pe s t

Gre e n

Ye llow

TS-7520

Fe b.  12,  2012

21B

Re s .  PU

GPIO_A26

GPIO_A27

GPIO_A28

GPIO_A29

43
LED0/GPIO_A22

44
LED1/GPIO_A23

45
LED2/GPIO_A24

11
USB0_DP

12
USB0_DM

19
USB1_DP

18
USB1_DM

16
HOST_USB_RES

5
INT28/USB_INT

127
DEV_USB_DP

126
DEV_USB_DM

125
DEV_USB_RES

107
UART_TXD0

108
UART_RXD0

113
UART0/GPIO_A2

49
RAM_QS0

118
SPI_CS0#

119
SPI_CS1#

117
SPI_CLK

116
SPI_MOSI

115
SPI_MISO

7
SCL/GPIO_A14

6
SDA/GPIO_A13

10
I2SCK/GPIO_A17

9
I2SWS/GPIO_A16

8
I2SSD/GPIO_A15

114
I2SDR/GPIO_A3

112
INT30/GPIO_A1

111
INT29/GPIO_A0

31 CLK_32768KHZ

120
CLK_OUT

35
V25_CONTROL

34
V125_CONTROL

30
NC

122
VFS_PGM

4
TEST_MODE_EN

106
SYS_RESET#

104
JTAG_TCK

101
JTAG_TMS

55
RAM_DM0

80
RAM_WR#

78
RAM_RAS#

79
RAM_CAS#

50
RAM_CS#

51
RAM_CKE

52
RAM_CLK#

53
RAM_CLK

36
V18_CONTROL

54
RAM_DM1

83
RAM_ADD12

76
RAM_BA1

77
RAM_BA0

66
REF_IN_1.25V

84
RAM_ADD11

95
RAM_ADD0

57
RAM_D14

105
JTAG_DIN

100
JTAG_DO

56
RAM_D15

92
RAM_ADD3

60
RAM_D11

41
XTAL_25_OUT

99
JTAG_RST#

89
RAM_ADD6

88
RAM_ADD7

109
VDD_CORE_18

123
DEV_AN_33

33
VDD_AN_POW_33

13
VDD_HOST_AN33

15
HOST_PLL_18

121
VDD_CORE_18

38
SYS_PLL_18

23
VDD_AN_ETH33

29
VDD_AN_ETH33

75
VDD_RAM_25

64
VDD_RAM_25

103
VDD_33

39
VDD_33

2
VDD_33

20
VDD_CORE_18

32
VDD_CORE_18

47
VDD_CORE_18

82
VDD_CORE_18

98
VDD_CORE_18

94
RAM_ADD1

1
0

2
G

N
D

48
RAM_QS1

1
1

0
G

N
D

27
RX+

28
RX-

85
RAM_ADD10

24
TX+

91
RAM_ADD4

25
TX-

59
RAM_D12

42
XTAL_25_IN

61
RAM_D10

74
RAM_D0

73
RAM_D1

72
RAM_D2

70
RAM_D4

87
RAM_ADD8

22
REF_RES

71
RAM_D3

67
RAM_D7

63
RAM_D8

69
RAM_D5

90
RAM_ADD5

68
RAM_D6

86
RAM_ADD9

9
7

G
N

D

6
5

G
N

D

4
0

G
N

D

1
2

4
G

N
D

_
U

S
B

D
_

A
N

62
RAM_D9

8
1

G
N

D

4
6

G
N

D

3
7

G
N

D
1

7
G

N
D

_
H

O
S

T
_

A
N

1
4

G
N

D
_

H
O

S
T

_
A

N

1
G

N
D

_
D

E
V

_
A

N

9
6

G
N

D

93
RAM_ADD2

3
G

N
D

2
6

G
N

D
_

A
N

_
E

T
H

2
1

G
N

D
_

A
N

_
E

T
H

58
RAM_D13

128
VCCA_U2O_33

U6

STAR_8132Y2

25 MHz

C37

15 pF

C38

15 pF

R409

680K

3
D

1
CLK

6
CLR#

5
VCC

4
Q

2
GND

U30

74LVC1G175

C72
.1 uF

2
VCC

3
GND

1
RESET#

U29

ST1001S-2.9V

R399

240

R337

12.1K

R403

510

R133

11.5K

4
RX+

5
RX-

6
RX_CT

3
TX_CT

1
TX+

2
TX-

7
POE_RX

9
POE_45

11
LLED+

12
LLED-

13
RLED+

14
RLED-

17
ALIGN

18
ALIGN

15
SHD

16
SHD

8
POE_TX

10
POE_78

ETH

RJ_POE_4602

C105

10 nF

R104
100

R105
100

R394

240

R393

240

C75
.1 uF

C76
.1 uF

FB8

C77
.1 uF

C78
.1 uF

R404

510

R287

1.50K

C97

.1 uF

R82
0.0

R81
0.0

C43

.1 uF

32KHZ

CPU_CLKOUT

JTAG_DOUT

GPIO_A23

GPIO_A22

GPIO_A17

GPIO_A16

GPIO_A15

GPIO_A3

JTAG_CLK

GPIO_A1

GPIO_A0

INT28

SDA

SCL

SPI_MISO

SPI_MOSI

SPI_CLK

GPIO_A29

GPIO_A28

CPU_UART_TXD

CPU_UART_RXD

USB_HOST1_M

USB_HOST1_P

USB_HOST0_M

USB_HOST0_P

3.3V

WD_RESET#

3.3V

UN-RESET

LOW_VOLT#
CPU_TCK

JTAG_TMS

JTAG_DIN

1.2V

CONTROL_25

RAM_WR#

RAM_RAS#

RAM_CAS#

RAM_CS#

RAM_CKE

RAM_CLK#

RAM_CLK

RAM_BA0

RAM_BA1

RAM_DM0

RAM_DM1

RAM_QS0

RAM_QS1

ADD_[00:12]

ADD_00

ADD_01

ADD_02

ADD_03

ADD_04

ADD_05

ADD_06

ADD_07

ADD_08

ADD_09

ADD_10

ADD_11

ADD_12

DATA_[00:15]

DATA_00

DATA_01

DATA_02

DATA_03

DATA_04

DATA_05

DATA_06

DATA_07

DATA_08

DATA_09

DATA_10

DATA_11

DATA_12

DATA_13

DATA_14

DATA_15

1.8V

FRAME

3.3V

GPIO_A22

GPIO_A23

3.3V

2.5V

ETH_3.3V

3.3V

SYS_RESET#



Te chnologic Sys t e ms Da te

Tit le :

Re v: De s igne r She e t of

TS-7520   FPGA, JTAG He a de r

2

Pull-up a nd pull-down re s is tors

a re  6 t o 30K ohms

XP2-5 ha s :

9 blocks  of 1Kx18 Block RAM

12  18x18 Mult iplie rs

5K LUTS   2 PLLs

100 I/O with 144 pin pa cka ge

"ins t a nt  ON" =  a bout  1.5 mS

input  PLL clock =  10 MHz min
FPGA with 8000 LUTs

Int e rrupt s

SPI_CS0#

I2S

SPI_CS1#

CLK+

CLK-

ETH Le ft  LED

Right  LED

RLM

JTAG

He a de r

16-pin

Fe b.  12,  2012

21B

Sca n

Line s

Sca n
Line s

SD Ca rd

Int e rfa ce

PLD JTAG

ADC

DAC

SPI
Fla s h

40
IO

17
IO

27
IO

78
IO_CLK

90
IO

132
IO

73
IO

80
JTAG_DIN

81
JTAG_CLK

82
JTAG_DOUT

79
JTAG_TMS

3
G

N
D

1

1
2

G
N

D
2

3
4

G
N

D
3

5
1

G
N

D
5

4
1

G
N

D
4

6
4

G
N

D
6

6
8

G
N

D
7

7
5

G
N

D
8

8
6

G
N

D
9

9
7

G
N

D
1

0

1
0

6
G

N
D

1
1

1
1

1
G

N
D

1
2

1
2

6
G

N
D

1
3

110
IO

108
IO

104
IO

119
IO_CLK

29
IO

115
IO

39
IO

28
IO_CLK

31
IO

142
IO

15
IO

113
IO

13
OUT_CSSPIN

30
IO_CLK

129
IO

37
IO

20
IO_INIT#

32
IO

38
IO

9
IN_CFG1

109
IO

7
IN_PROGRAM#

5
IO

114
IO_CLK

116
IO_CLK

137
IO

46
IO

88
IO_CLK

8
IO_DONE

54
IO

62
IO_CLK

87
IO_CLK

1
IO

56
IO_CLK

35
IO

94
IO

124
IO

89
IO

143
IO

123
IO

134
IO

98
IO

11
IN_CSSPIS

52
IO

36
IO

121
IO

18
IO

103
IO

57
IO

43
IO

130
IO

47
IO

44
IO

72
IO

10
IO

50
IO

21
IO_CLK

131
IO

22
IO_CLK

61
IO_CLK

69
IO

70
IO

91
IO

74
IO

99
IO

93
IO

58
IO_CLK

133
IO 77

IO_CLK

144
IO

66
IO

53
IO

48
IO

141
IO

120
IO_CLK

23
VCC_AUX1

60
VCC_AUX2

85
VCC_AUX3

117
VCC_AUX4

24
VCC_INT1

59
VCC_INT2

84
VCC_INT3

118
VCC_INT4

125
IO

138
IO

107
IO

71
IO

55
IO

2
IO

122
IO

45
IO

102
IO

100
IO

101
IO

16
IO_CCLK

96
IP

92
IO

127
IO

1
3

5
G

N
D

1
4

1
3

9
G

N
D

1
5

63
VCCO_4

42
VCCO_5

49
VCCO_5

33
VCCO_6

4
VCCO_7

14
VCCO_7

83
VCC_JTAG

140
VCC_PLL_0

67
VCC_PLL_1

65
IO

19
IO

6
IO

25
TOE

26
CFG0

112
VCCO_1

128
VCCO_0

95
VCCO_2

105
VCCO_2

76
VCCO_3

136
VCCO_0

U8

LATTICE_XP2_144

1

2

RN2-A
4.7K

R395

240

R396

240

R392

240

12
SPI_MOSI

10
3.3V

8
RXD

6
TCK

4
TDI

2
TMS

11
SPI_CS#

9
SPI_MISO

7
MODE1/TXD

5
MODE2

3
GND

1
TDO

14
SPI_CLK

13

16
RESET#

15

HD2

HD_JTAG16_2009

1.2V

3.3V

JTAG_DOUT

JTAG_DIN

JTAG_CLK

JTAG_TMS

UN-RESET

WD_RESET#

SD1_CLK

FPGA_25MHZ

INT28

CPU_UART_TXD

CPU_UART_RXD

SPI_CLK

SPI_MOSI

SPI_MISO

RTC_SDA

RTC_SCL

GPIO_A0

GPIO_A1

GPIO_A3

GPIO_A15

GPIO_A16

GPIO_A17

GPIO_A28

GPIO_A29

GREEN_LED#

RED_LED#

GPIO_A23

GPIO_A22

FPGA_CONFIG#

JTAG_DIN

MODE2

JTAG_TMS

JTAG_DOUT

3.3V

JTAG_CLK

CONSOLE_RXD CONSOLE_TXD

BOOT_SPI_CLK

BOOT_SPI_MOSI BOOT_SPI_CS#

BOOT_SPI_MISO

WD_RESET#

MODE2

CONSOLE_TXD

CONSOLE_RXD

BOOT_SPI_CS#

BOOT_SPI_MISO

BOOT_SPI_MOSI

BOOT_SPI_CLK

SCL

SDA

EN_SD_POWER

SCAN_IN_6

SD_D0

SD_D1

SD_D2

SD_D3

SD_CMD

SD0_CLK

EN_USB_POWER#

CAN_TXD

CAN_RXD

MOD_BUS1_TXEN

MOD_BUS1_TXD

MOD_BUS1_RXD

UART1_RXD

UART1_TXD

SCAN_DOUT_2

ADC_CLK

ADC_DATA

ADC_CS#

ADC_MUX_A0

ADC_MUX_A1

ADC_MUX_A2

ADC_GAIN_6X

SCAN_ADD_1

SCAN_DOUT_0

SCAN_IN_0

SCAN_IN_1

SCAN_IN_2

SCAN_IN_3

SCAN_IN_4

SCAN_IN_5

NEG_DRIVE

PWM_0

PWM_1

COM_485_TXD

COM_485_TXEN

NOR_FLASH_CS#

XBEE_TXD

XBEE_RXD

SCAN_ADD_0

SCAN_DOUT_3

COM_485_RXD

SCAN_ADD_2

SCAN_ADD_3

SCAN_ADD_4

MAX_JTAG_DIN

MAX_JTAG_DOUT

MAX_JTAG_TCK

MAX_JTAG_TMS

SCAN_IN_7

SCAN_DOUT_1

SCAN_CLK

MOD_BUS0_TXD

MOD_BUS0_RXD

MOD_BUS0_TXEN

FPGA_RESET#

PWM_ADC

COMPARE



Te chnologic Sys t e ms Da te

Tit le :

Re v: De s igne r She e t of3

TS-7520  RAM, RTC,  SD ca rds

DDR1 SDRAM

728-1005-2-ND

12 pF

RTC

12.5 pF Xta l

Int e rs il ha s  RTC

with s a me  pin-out

64 Mbyte
Micro SD Ca rd Socke t  # 0

21B

Fe b. 12,  2012

60 mohm

Micro SD Socke t  # 1

29
A030
A131
A232
A335
A436
A537
A638
A739
A840
A928
A1041
A1142
A12

26
BA0

27
BA1

23 RAS#

22 CAS#

21 WE#

44
CKE

45 CLK

24 CS#

1
VCCINT 18
VCCINT

14
NC

3
VCCIO 9
VCCIO 55
VCCIO 61
VCCIO

2
DQ0 4
DQ1 5
DQ2 7
DQ3 8
DQ4 10
DQ5 11
DQ6 13
DQ7

54
DQ8 56
DQ9 57

DQ10 59
DQ11 60
DQ12 62
DQ13 63
DQ14 65
DQ15

6
GNDIO 12
GNDIO

34
GND 48
GND

52
GNDIO 58
GNDIO

47
UDM

49
VREF

50
DNU

51
UDQS

53
NC

66
GND

64
GNDIO

16
LDQS

17
NC/A13

19
DNU

20
LDM

25
NC 43
NC

46
CLK#

33
VCCINT

15
VCCIO

U10

DDR1_RAM

C82
.1 uF

C61
.1 uF

C62
.1 uF

C63
.1 uF

C64
.1 uF

C65
.1 uF

C66
.1 uF

R106
100

R102
100

R103
100

1 2
RN1-A

4.7K

7 8
RN1-D

4.7K

1 2
RN3-A

4.7K

3 4
RN3-B

4.7K

6
SCL

5
SDA

1
XIN

2
XOUT

8
VCC

7
OUT 3

BAT

4
GND

U12

M41T00S

1 4

2 3

Y1

XTAL_SMT_32KHZ

C83
.1 uF

K1

R286

1.50K

1 2
RN4-A

4.7K

3

4

RN4-B
4.7K

7

8

RN4-D
4.7K

C120

10 nF

C93

.1 uF

7
DATA_0

8
DATA_1

1
DATA_2

2
DATA_3

5
CLK

3
COMMAND

4
VDD

6
GND

10
FRM2

9
FRM1

11
FRM3

12
FRM4

CN7

CONN_MICRO_SD

D

S

G
1

2

3

Q90

DMP2305R340

12.1K

C70

.1 uF

C45

.1 uF

C150

.1 uF

7
DATA_0

8
DATA_1

1
DATA_2

2
DATA_3

5
CLK

3
COMMAND

4
VDD

6
GND

10
FRM2

9
FRM1

11
FRM3

12
FRM4

CN8

CONN_MICRO_SD

R100

100

K

A

LED2

LED_GREEN

K

A

LED3

LED_RED

K

A

LED4

LED_RED

R387
240

R388
240

R389
240

ADD_00
ADD_01
ADD_02
ADD_03
ADD_04
ADD_05
ADD_06
ADD_07
ADD_08
ADD_09
ADD_10
ADD_11
ADD_12

RAM_BA0

RAM_BA1

RAM_RAS#

RAM_CAS#

RAM_WR#

RAM_CS#

RAM_DM0

RAM_DM1

RAM_QS0

RAM_QS1

RAM_CKE

RAM_CLK#

RAM_CLK

2.5V

DATA_07

1.2V

DATA_[00:15]

ADD_[00:12] 1.2V

DATA_06
DATA_05
DATA_04
DATA_03
DATA_02
DATA_01
DATA_00

DATA_08
DATA_09
DATA_10
DATA_11
DATA_12
DATA_13
DATA_14
DATA_15

3.3V

JTAG_TMS

CPU_TCK

JTAG_DIN

RTC_SCL

RTC_SDA

3.3V

3.3V

MODE2

PUSH_SW#

SD_POWER#

SD_D0

SD_D1

SD_D2

SD_D3

SD_CMD

SD0_CLK

3.3V

SD_D0

SD_D1

SD_D2

SD_D3

SD_CMD

SD1_CLK

SD_3.3V

SD_3.3V

SD_RAIL_SINK#

3.3V

SD_ACT_LED#

SD0_FAULT_LED#

SD1_FAULT_LED#



Te chnologic Sys t e ms Da te

Tit le :

Re v: De s igne r She e t of4RLM

TS-7520  Powe r Supplie s

2.5V Re gula tor

Es t .  100 mA loa d

1.84V nomina l

1.8V Re gula tor
Me a s ure d 420 mA loa d

1.2V Re g.
FPGA Core

DFN pa cka ge

3.32V nomina l

3.3V Re gula tor

Ma x. curre nt  =  1.7 Amps

L2 =  LQH44PN3R3

DFN pa cka ge

Fe b.  12,  2012

B 21

LDO

BC857C

C71
.1 uF

C101

10 nF

C102

10 nF

C100

10 nF

R101

100

C69
.1 uF

C74
.1 uF

C81
.1 uF

C80
.1 uF

C110

10 nF

C111

10 nF

C109

10 nF

C51
.1 uF

C52
.1 uF

C53
.1 uF

C54
.1 uF

C55
.1 uF

C56
.1 uF

C57
.1 uF

C58
.1 uF

C59
.1 uF

C114

10 nF

C116

10 nF

C118

10 nF

C119

10 nF

C115

10 nF

C117

10 nF

C60
.1 uF

C84
.1 uF

C85
.1 uF

C86
.1 uF

C87
.1 uF

C88
.1 uF

C112

10 nF

C113

10 nF

C79
.1 uF

C121

10 nF

C73
.1 uF C107

10 nF

C108

10 nF

C106

10 nF

R50
2.00K

R341
12.1K

C27

10 uF

C25

10 uF

C26

10 uF

FB6

R87
11.0K

R58
15K

R99

1 ohm

L2
COIL3.3UH FB10

5
VIN

4
PIN

6
EN

3
SW

2
PGND

1
FB

7

AGND

U19

FAN2002

C28

10 uF

FB7

R57
15K

L3
COIL3.3UH

5
VIN

4
PIN

6
EN

3
SW

2
PGND

1
FB

7

AGND

U17

FAN2002

R91
4.75K

R175
18.2K

R54
0.20

C24

10 uF

R55
0.20

C23

10 uF

C49

.1 uF

C30

10 uF

6.3V

C29

10 uF

6.3V

2%  FT
1.20V1.5-6.0V

3%  LP
Low =  LP

1
VIN

3
EN

5
VOUT

2
GND

4
ECO

U7

NCP585D-1.2V

2

1

3

Q14

1.2V

LOW_VOLT#

1.8V

3.3V

3.3V

CONTROL_25

3.3V

2.5V

3.3V

5V

1.8V

5V 3.3V

3.3V



Te chnologic Sys t e ms

Tit le :

Re v: De s igne r She e t of

5V Powe r Supply  (2.0 Amps )

Ze ne r kne e  a t  31-33V

for 1 mA of curre nt

13 Amps  @ 45V

5

TS-7520  5V Powe r a nd Ne g.  Ra il

Input  Powe r

122 mohm typ.

VIN

C1608X5R1C474K =  .47 uF 16V 0603

VLP8040T-220M

2.2A rms  @ 85 de g.

8 x 8 x 4 mm

75 mohm

23 ce nt s  @ 1000

RL80J471MDNA  8 mohm

8 mm dia ,  8 mm he ight

470 uF @ 6.3V .23 @ 1K

C160 mus t  be  ve ry ne a r Q4

C158 mus t  be  ve ry ne a r U5

Da te : Fe b.  12,  2012

21B

50 mohm 40V
5V

VLP8040T-150M

2.6A rms  @ 85 de g.

8 x 8 x 4 mm

58 mohm

23 ce nt s  @ 1000

-0.25V

Ne ga t ive  Ra il for ADC Op Amp

(from FPGA)

(To U4)

NEG

3.5mm le a d s pa ce

8 mm dia me te r

PF3
PTC_1.5A_33V

C18
10 uF

50V

FB9

1.25V

4.5V-42V

8
VIN

4
GND

7
VCC

1
ADJ

2
RT

3
FB

6
FET_GATE

5
CUR_SENSE

9
PAD

U21

LM25085MY

D

S

G

1
2

3

Q12

DMP4051

D90

L4

15 uH

C35

.47 uF

16V

R70
91.0K

C166

3.3 nF

C167

3.3 nF

R145

54.9K

C20

10 uF

6.3V

C99

470 uF

6.3V

R62

3.24K

R63
3.24K

C158

.1 uF

50V

C160

.1 uF

50V

C162

.1 uF

50V

R88
10K

R390

240

C40

.1 uF

1

2

3

D22

BAV99-2 C39

.1 uF

R391

240

C19

10 uF

6.3V

PF1
PTC_1.5A_33V

PF2
PTC_1.5A_33V

TVS10

TVS-28V

TVS11

TVS-28V

TVS12

TVS-28V

PF4
PTC_1.5A_33V

C177

100 uF

50V

1 2

3

D29
BAT54-S

VIN

5V

NEG_V

NEG_DRIVE

12-24V

FUSED1_VPLUS

FUSED2_VPLUSFUSED3_VPLUS
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RS-485 Drive r
RS-232 Tra ns ce ive r

Le ve l s hift e r

RLM

TS-7520  COM port ,  CAN, RS-485

Fe b.  12,  2012

21B

5V 3.3V

485 Te rm

RS-485 Drive r

COM2

COM Port

MOD Bus  1

111 ohm e quiva le nt

t e rmina t ion

RS-485 Drive r

MOD Bus  0

111 ohm e quiva le nt

t e rmina t ion

19 OE

1 DIR

2 A1

3 A2

4 A3

5 A4

18B1

17
B2

16B3

15B4

6 A5

7 A6

8 A7

9
A8

14B5

13B6

12B7

11B8

20
VCC

10
GND

U15

74LVC245

V-

V+

Vcc

GND

C2-

C2+

C1-

C1+

R2

R1

T2

T1

1

2

3

4

5

6

7

89

10

11

12 13

14

15

16

U14

SP202

SIPEX

C50
.1 uF

C96
.1 uF

C90
.1 uF

C92

.1 uF

C91
.1 uF R64

3.24K

R65
3.24K

R107

124

R343
12.1K

C143
.1 uF

R345
12.1K

C152
.1 uF

R130
649

R131
649

FB20

600 ohm

FB21

600 ohm

R193
60.4

R194
60.4

4
TXD

1
RXD

3
TXEN

2 RXEN#

8
VCC

6
X+

7X-

5
GND

U41

SP485EEN

4
TXD

1
RXD

3
TXEN

2 RXEN#

8
VCC

6
X+

7X-

5
GND

U42

SP485EEN

R346
12.1K

C155
.1 uF

R121
649

R132
649

FB22

600 ohm

FB23

600 ohm

R191
60.4

R192
60.4

4
TXD

1
RXD

3
TXEN

2 RXEN#

8
VCC

6
X+

7X-

5
GND

U40

SP485EEN

COM_485_RXD_5V

COM_485_TXD

COM_485_TXEN

3.3V

MOD_BUS1_RXD_5V

UART1_RXD

MOD_BUS1_RXD

5V

UART1_TXD

MOD_BUS0_RXD

CAN_RXD CAN_RXD_5V

5V

ISO_IN_1

ISO_IN_2 ISO_IN2_5V

ISO_IN1_5V

COM1_TXD

COM1_RXD

COM_RS_485-

COM_RS_485+

EN_SD_POWERSD_RAIL_SINK#

COM_485_RXD_5V

MOD_BUS1_RXD_5V

MOD_BUS1_TXD

MOD_BUS1_TXEN

5V

MOD_BUS1_485+

MOD_BUS1_485-

COM_485_RXD

MOD_BUS0_RXD_5V

MOD_BUS0_RXD_5V

MOD_BUS0_TXD

MOD_BUS0_TXEN

5V

MOD_BUS0_485+

MOD_BUS0_485-
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TS-7520   USB, Te mp Se ns or,  Fla s h
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B

Dua l USB Hos tUSB Powe r Swit ch

60 mohm

Pus h Swit ch
JP1

Force  Boot

to SD ca rd

Front  Pa ne l

LEDs

USB
Dua l

4

1
2
3

5
6
7
8

9
FRAME 10
FRAME

11
FRAME 12
FRAME

J3

CONN_USB_DUAL

FB11

FB12

R338
12.1K

C48

.1 uF

C68
.1 uF

2

D1

3
GND

1
V+

4

D2

TVS92

BGX50A

R339

12.1K

D

S

G
1

2

3

Q91

DMP2305

1

2
3
4

SW1

PUSHSW_RT

C46
.1 uF

2

D1

3
GND

1
V+

4

D2

TVS93

BGX50A

USB
Dua l

4

1
2
3

5
6
7
8

9
FRAME 10
FRAME

11
FRAME 12
FRAME

J1

CONN_USB_DUAL

FB13

R398

240

R397

240

Gre e n Re d

31

42

LED1

DUAL_RTA_LED

FRAME

USB_5V
5V

USB_5V 5V

USB_5V_ON#

FRAME

PUSH_SW#

5V

USB_HOST1_M

USB_HOST1_P

USB_5V

MODE2

USB_HOST0_M

USB_HOST0_P

3.3V

GREEN_LED#

RED_LED#
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8

TS-7520 PLD a nd  Is ola t e d Dig.  Input s

B

ISO_IN # 1

ISO_IN # 2

FOD817DSD

BC857C

BC857C

2 Is ola t e d Input s

32V tole ra nt

50 KHz Ba ndwidth

Da te : Fe b.  12,  2012

21

PLD

8 Input s  t o re a d

66 Output s  t o writ e

JTAG

High Side

Curre nt  Loop

Low Side

Swit ch

Sca n

Int e rfa ce

Swit ch Ena ble s

Ena ble s

Ena ble s

(Da ta  t o FPGA)

FPGA

De te ct

Powe r Cycle

Low Side

Swit ch

Ena ble s

8 bit s  of Input  =

6 PLD Ve rs ion

2 NV Re Boot  Fla g

Re Boot  Fla g

0 =  Powe r Cycle

1 =  Soft  Re s e t

2 =  Wa tchDog

Ze ros  out  Re Boot  Fla g
3 =  ?

Re g. =  66 +  Re Boot  Fla g =  68 bit s  t ot a l

SYS_RESET#  s e t s  a ll

Output s  de a s s e rt e d

e xce pt  for RED_LED#

Doe s  not  a ffe ct  NV Fla g

Powe r Cycle  cle a rs  NV Fla g

LEDs

More  LS s wit che s  on TS-7580

1

2

4

3

OP1

FOD817D

R150
25.5K

R186
6.04K

1

2

4

3

OP2

FOD817D

2

1

3

Q15

1

2

3

D20

BAV99-2

R144
140

R122
649

TVS61

TVS-30V_SMA

R151
25.5K

R187
6.04K

2

1

3

Q16

1

2

3

D21

BAV99-2

R143
140

R123
649

TVS62

TVS-30V_SMA

24
TCK

23
TDI

25
TDO

22
TMS

17
IO

21
IO

28
IO

52
IO

53
IO

62
CLK3

48
IO

57
IO

71
IO

68
IO

69
IO

70
IO

54
IO

41
IO

36
IO

75
IO

85
IO

51
IO

58
IO

50
IO

61
IO

67
IO

66
IO

56
IO

64
CLK4

72
IO

73
IO

35
IO

74
IO

39
IO

40
IO

60
GND65
GND79
GND93
GND

63
VCCINT

13
VCCINT

34
IO

14
CLK2

9
VCCIO 31
VCCIO 45
VCCIO

12
CLK1

8
IO

20
IO

18
IO

87
IO

3
IO

7
IO

5
IO

43
IO

47
IO

55
IO

91
IO

90
IO

83
IO

42
IO

44
IO

49
IO

92
IO

76
IO

77
IO

99
IO

89
IO

6
IO

100
IO

30
IO

19
IO

29
IO

4
IO

78
IO

82
IO

37
IO

96
IO

97
IO

84
IO

81
IO

95
IO

86
IO

1
IO

10
GND 11
GND

2
IO

88
IO

15
IO

16
IO

27
IO

33
IO

26
IO

59
VCCIO 80
VCCIO 94
VCCIO

32
GND 46
GND

38
IO

98
IO

U31

EPM_240

C148

.1 uF

C147

.1 uF

C139

.1 uF

C140

.1 uF

C141

.1 uF

C142

.1 uF

2
VCC

3
GND

1
RESET#

U28

STM1001S-2.9V

R184
6.04K

5V

ISO_IN_P1

ISO_IN_N1

ISO_IN1_5V

5V

ISO_IN2_5V

ISO_IN_P2

ISO_IN_N2

EN_LS_OUT_9

EN_LS_OUT_10

3.3V

EN_LS_OUT_2

EN_LS_OUT_5

EN_LS_OUT_6

EN_LS_OUT_1

SCAN_CLK

SCAN_DOUT_1

SCAN_ADD_1

EN_LS_OUT_3

3.3V

3.3V

SCAN_DOUT_0

CL_CH3_EN

CL_CH6_EN

EN_HS_OUT_1

EN_HS_OUT_11

EN_HS_OUT_12

EN_HS_OUT_2

EN_HS_OUT_3

EN_HS_OUT_6

EN_HS_OUT_7

EN_HS_OUT_8

EN_HS_OUT_9

EN_LS_OUT_11

EN_LS_OUT_13

EN_LS_OUT_14

EN_LS_OUT_15

EN_LS_OUT_16

EN_LS_OUT_17

EN_LS_OUT_18

EN_LS_OUT_19

EN_LS_OUT_20

EN_LS_OUT_21

EN_LS_OUT_22

EN_LS_OUT_23

EN_LS_OUT_24

EN_LS_OUT_26

EN_LS_OUT_28

EN_LS_OUT_30

EN_LS_OUT_31

EN_LS_OUT_32

EN_LS_OUT_33

EN_LS_OUT_4

EN_LS_OUT_7

EN_LS_OUT_8

SCAN_DOUT_2
CL_CH1_EN

CL_CH2_EN

CL_CH4_EN

CL_CH5_EN

CL_CH7_EN

CL_CH8_EN

EN_HS_OUT_10

EN_HS_OUT_4

EN_HS_OUT_5

SCAN_ADD_0

SCAN_ADD_2

SCAN_ADD_3

SCAN_DOUT_3

SYS_RESET#

SD_ACT_LED#

SCAN_ADD_4

MAX_JTAG_DIN

MAX_JTAG_DOUT

MAX_JTAG_TCK

MAX_JTAG_TMS

EN_LS_OUT_12

EN_LS_OUT_25

EN_LS_OUT_27

EN_LS_OUT_29

SCAN_IN_7

SD0_FAULT_LED#

SD1_FAULT_LED#
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TS-7520 I/O Expa nde r (Input s )

Fe b.  12,  2012

B 21

MUX Expa ns ion for Input s

Le ve l s hift e rs

5V 3.3V

U22 ha s  Schimt t -t rigge r Input s

20-30 ms  Re s e t

11
S0

10
S1

9
S2

5
OUT

4
Y0

1
Y3

15
Y4

14
Y5

2
Y2

3
Y1

13
Y6

12
Y7

8
GND

16
VCC

7 EN#

6OUT#

U38

74HC251

C42
.1 uF

11
S0

10
S1

9
S2

5
OUT

4
Y0

1
Y3

15
Y4

14
Y5

2
Y2

3
Y1

13
Y6

12
Y7

8
GND

16
VCC

7 EN#

6OUT#

U34

74HC251

C146
.1 uF

11
S0

10
S1

9
S2

5
OUT

4
Y0

1
Y3

15
Y4

14
Y5

2
Y2

3
Y1

13
Y6

12
Y7

8
GND

16
VCC

7 EN#

6OUT#

U35

74HC251

C145
.1 uF

11
S0

10
S1

9
S2

5
OUT

4
Y0

1
Y3

15
Y4

14
Y5

2
Y2

3
Y1

13
Y6

12
Y7

8
GND

16
VCC

7 EN#

6OUT#

U36

74HC251

C144
.1 uF

11
S0

10
S1

9
S2

5
OUT

4
Y0

1
Y3

15
Y4

14
Y5

2
Y2

3
Y1

13
Y6

12
Y7

8
GND

16
VCC

7 EN#

6OUT#

U37

74HC251

C41
.1 uF

11
S0

10
S1

9
S2

5
OUT

4
Y0

1
Y3

15
Y4

14
Y5

2
Y2

3
Y1

13
Y6

12
Y7

8
GND

16
VCC

7 EN#

6OUT#

U39

74HC251

C151
.1 uF

19 OE

1 DIR

2 A1

3 A2

4 A3

5 A4

18B1

17
B2

16B3

15B4

6 A5

7 A6

8 A7

9
A8

14B5

13B6

12B7

11B8

20
VCC

10
GND

U22

74AHCT245PW

R124

649

R249
1.50K

R125

649

R248
1.50K

R126

649

R247
1.50K

R127

649

R246
1.50K

R128

649

R245
1.50K

R129

649

R255
1.50K

11
S0

10
S1

9
S2

5
OUT

4
Y0

1
Y3

15
Y4

14
Y5

2
Y2

3
Y1

13
Y6

12
Y7

8
GND

16
VCC

7 EN#

6OUT#

U33

74HC251

C154

.1 uF

R382

100K

C36

.47 uF

16V

D70

R188

6.04K

R347
12.1K

SCAN_ADD1_5V

SCAN_ADD2_5V

SCAN_ADD3_5V

5VIN_LS_DIO_23

IN_LS_DIO_24

IN_LS_DIO_25

IN_LS_DIO_26

IN_LS_DIO_27

IN_LS_DIO_28

IN_LS_DIO_29

IN_LS_DIO_30

SCAN_IN_0

SCAN_ADD1_5V

SCAN_ADD2_5V

SCAN_ADD3_5V

5VIN_HS_DIO_1

IN_HS_DIO_2

IN_HS_DIO_3

IN_HS_DIO_6

IN_HS_DIO_7

IN_HS_DIO_8

IN_HS_DIO_9

IN_HS_DIO_10

SCAN_ADD1_5V

SCAN_ADD2_5V

SCAN_ADD3_5V

5VIN_HS_DIO_11

IN_HS_DIO_12

IN_LS_DIO_1

IN_LS_DIO_2

IN_LS_DIO_3

IN_LS_DIO_4

IN_LS_DIO_5

IN_LS_DIO_6

SCAN_ADD1_5V

SCAN_ADD2_5V

SCAN_ADD3_5V

5VIN_LS_DIO_7

IN_LS_DIO_8

IN_LS_DIO_9

IN_LS_DIO_10

IN_LS_DIO_11

IN_LS_DIO_12

IN_LS_DIO_13

SCAN_ADD1_5V

SCAN_ADD2_5V

SCAN_ADD3_5V

5VIN_LS_DIO_15

IN_LS_DIO_16

IN_LS_DIO_17

IN_LS_DIO_18

IN_LS_DIO_19

IN_LS_DIO_20

IN_LS_DIO_21

IN_LS_DIO_14

IN_LS_DIO_22

SCAN_ADD1_5V

SCAN_ADD2_5V

SCAN_ADD3_5V

5VIN_LS_DIO_31

IN_LS_DIO_32

IN_LS_DIO_33

IN_HS_DIO_4

5V

SCAN_ADD_1

SCAN_ADD_2

SCAN_ADD_3

SCAN_ADD1_5V

SCAN_ADD2_5V

SCAN_ADD3_5V

EN_USB_POWER# USB_5V_ON#

SCAN_IN_1

SCAN_IN_2

SCAN_IN_3
SCAN_IN_4

SCAN_IN_5

SCAN_ADD1_5V

SCAN_ADD2_5V

SCAN_ADD3_5V

3.3VPUSH_SW#

ISO_IN_1

ISO_IN_2

SCAN_IN_6

XBEE_CTS#

IN_HS_DIO_5

LOW_VOLT# BUF_LOW_VOLT#

BUF_LOW_VOLT#

FPGA_RESET#
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12-bit  ADC

3.300V 0.5%  tole ra nce

0-3.3V le ve ls

Pre cis ion 3.3V Re g.

8 Cha nne ls  of 12-bit  A/D ADC note s

t yp.  MUX ON re s is t a nce  =  120 ohm

typ.  De lt a  be twe e n cha n =  10 ohm

Re a ding cha nne l 0 a llows

ca libra t ing out  mos t  e rror

Input  Ime da nce  =  70 Kohm

TVS a dds  1000-3000 pF

Op Amp ga in =  1 or 6

Ga in =  6 for 0-5V ra nge

U27 ha s  t yp.  25 pF on common

a nd 5 pF typ.  on e a ch Input

As s uming 100 pF ma x (op a mp too)

This  limit s  ma x s a mpling ra t e  t o

50K/s e c due  t o 2 uS t ime  cons t a nt

11
S0

10
S1

9
S2

6
EN#

3
Z

13
Y0

12
Y3

1
Y4

5
Y5

15
Y2

14
Y1

2
Y6

4
Y7

7
VEE

8
GND

16
VCC

U27

74HCT4051

1
VIN

3
EN

5
3.3V

4
NC

2

GND

U23

LP2980A-3.3

4
CLK

6
CS#

5
DATA

3
VIN

1

VA

2

GND

U25

ADC121S021

R97

4.7ohm

C21

10 uF

6.3V

R53
0.20

C22

10 uF

G

S

D

D

S

G 5

2

6

1

3

4

Q20

PMGD370XN

R52
2.00K

R117
220

G

S

D

D

S

G5

2

6

1

3

4

Q23

PMGD370XN

R118
220

R119
220

G

S

D

D

S

G5

2

6

1

3

4

Q24

PMGD370XN

R120
220

C47

.1 uF

-

+

3

1
4

2

5

U13
LMV321_DCK

C98

.1 uF

R197

60.4

C122

10 nF

R377

100K

R379

100K

R378

100K

R376

100K

R372

100K

R373

100K

R374

100K

R375

100K

R165
18.2K

R166
18.2K

R167
18.2K

R168
18.2K

R169
18.2K

R172
18.2K

R173
18.2K

R174
18.2K

R113
220

G

S

D

D

S

G5

2

6

1

3

4

Q21

PMGD370XN

R114
220

R115
220

G

S

D

D

S

G5

2

6

1

3

4

Q22

PMGD370XN

R116
220

R68
31.4K

R59

15K

R291
3.00K

R80

0.0

ADC_MUX_A0

ADC_MUX_A1

ADC_MUX_A2

ADC_CLK

ADC_CS#

ADC_DATA

5V

ADC_GAIN_6X

ADC_CH5

ADC_CH6

ADC_CH7

ADC_CH8

NEG_V

ADC_CH4

ADC_CH3

ADC_CH2

ADC_CH1

CL_CH3_EN

CL_CH6_EN

CL_CH1_EN

CL_CH2_EN CL_CH4_EN

CL_CH5_EN CL_CH7_EN

CL_CH8_EN
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Ga in =  3.3

LM324 ha s  32V s upply ra nge

0-10V Out

Input  bia s  curre nt  =  250 nA ma x

20 typ.

10-bit  DAC Output s

Ga in =  3.3

0-10V Out

Input  bia s  curre nt  =  250 nA ma x

20 typ.

Ne e ds  2V he a d room on top ra il

Sink/Source  20 mA

300 Hz low pa s s  filt e r
300 Hz low pa s s  filt e r

Ana log IN TVS Prot e ct ion

-

+

2

3
1

11

4

U5-A

LM324

R148

42.2K

C149

.1 uF

R360

100K

C171
47 nF

R303

12.1K

C170
47 nF

R305

12.1K

R147

42.2K

R361

100K

C173
47 nF

R306

12.1K

C172
47 nF

R311

12.1K

-

+

6

5
7U5-B

LM324

-

+

9

10
8U5-C

LM324

-

+

13

12
14U5-D

LM324

TVS15

TVS-30V_SMA

TVS16

TVS-30V_SMA

TVS17

TVS-30V_SMA

TVS18

TVS-30V_SMA

TVS39

TVS-30V_SMA

TVS40

TVS-30V_SMA

TVS41

TVS-30V_SMA

TVS42

TVS-30V_SMA

R109

124

2

D1

3
GND

1
V+

4

D2

TVS91

BGX50A

C159

.1 uF

50V

C164

3.3 nF

C165

3.3 nF

R111

124

R196

60.4

R198

60.4

R195

60.4

R199

60.4

R110

124
A

A
A

A
A

A

A

A

A

PWM_0 PWM_1

ADC_CH3 ADC_CH4 ADC_CH5 ADC_CH6 ADC_CH7 ADC_CH8ADC_CH1 ADC_CH2

VIN

VIN

DAC_CH1

DAC_CH1

DAC_CH2
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TS-7520 High Side  Swit che s

Fe b.  12,  2012

B 21

High Side  Swit che s

High-Side  Swit ch
Source  500 mA

Ma x. Input  =  30V

High-Side  Swit ch
Source  500 mA

Ma x. Input  =  30V

High-Side  Swit ch
Source  500 mA

Ma x. Input  =  30V

80 mohm

30V

80 mohm

30V

High-Side  Swit ch
Source  500 mA

Ma x. Input  =  30V

High-Side  Swit ch
Source  500 mA

Ma x. Input  =  30V

High-Side  Swit ch
Source  500 mA

Ma x. Input  =  30V

80 mohm

30V

80 mohm

30V

2

1

3

Q31

R335

12.1K

R336

12.1K

TVS37

TVS-30V_SMA

R368

100K

R334
12.1K

2

1

3

Q30R333

12.1K

D77

TVS25

TVS-30V_SMA

R369

100K

R332
12.1K

2

1

3

Q29R328

12.1K

D78

TVS35

TVS-30V_SMA

R370

100K

R330
12.1K

D

S

G
1

2

3

Q40
DMP3098L

R331

12.1K

R160
18.2K

D

S

G
1

2

3

Q41
DMP3098L

R329

12.1K

R159
18.2K

D

S

G
1

2

3

Q37
DMP3098L

R158
18.2K

D76

2

1

3

Q26

R322

12.1K

R321

12.1K

2

1

3

Q27R324

12.1K

D80

2

1

3

Q28R325

12.1K

D74

TVS38

TVS-30V_SMA

R371

100K

R327
12.1K

D

S

G
1

2

3

Q45
DMP3098L

R323

12.1K

R157
18.2K

D

S

G
1

2

3

Q44
DMP3098L

R326

12.1K

R155
18.2K

D

S

G
1

2

3

Q43
DMP3098L

R156
18.2K

D79

R380

100K

R381

100K

FUSED1_VPLUS

HS_DIO_1 IN_HS_DIO_1 HS_DIO_2 IN_HS_DIO_2

HS_DIO_3 IN_HS_DIO_3

FUSED1_VPLUS

FUSED1_VPLUS

FUSED2_VPLUS

ADC_CH2 ADC_CH6

HS_DIO_6 IN_HS_DIO_6

FUSED2_VPLUS

FUSED2_VPLUS

EN_HS_OUT_1 EN_HS_OUT_2

EN_HS_OUT_3

EN_HS_OUT_6

EN_HS_OUT_4 EN_HS_OUT_5

IN_HS_DIO_4 IN_HS_DIO_5
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TS-7520 High Side  Swit che s

Fe b.  12,  2012

B 21

High Side  Swit che s

High-Side  Swit ch
Source  500 mA

Ma x. Input  =  30V

High-Side  Swit ch
Source  500 mA

Ma x. Input  =  30V

High-Side  Swit ch
Source  500 mA

Ma x. Input  =  30V

80 mohm

30V

80 mohm

30V

High-Side  Swit ch
Source  1000 mA

Ma x. Input  =  30V

High-Side  Swit ch
Source  1000 mA

Ma x. Input  =  30V

High-Side  Swit ch
Source  500 mA

Ma x. Input  =  30V

80 mohm

30V
80 mohm

30V

2

1

3

Q32

R317

12.1K

R342

12.1K

TVS19

TVS-30V_SMA

R362

100K

R344
12.1K

2

1

3

Q25R312

12.1K

D71

TVS26

TVS-30V_SMA

R363

100K

R314
12.1K

2

1

3

Q33R315

12.1K

D72

TVS20

TVS-30V_SMA

R364

100K

R301
12.1K

G

S

D

1

2

3

Q39
DMP3098L

R313

12.1K

R171
18.2K

G

S

D

1

2

3

Q38
DMP3098L

R316

12.1K

R164
18.2K

G

S

D

1

2

3

Q42
DMP3098L

R170
18.2K

D73

2

1

3

Q34

R320

12.1K

R302

12.1K

TVS55

TVS-30V_SMA

R365

100K

R304
12.1K

2

1

3

Q35R308

12.1K

TVS63

TVS-30V_SMA

R366

100K

R307
12.1K

2

1

3

Q36R309

12.1K

D75

TVS64

TVS-30V_SMA

R367

100K

R310
12.1K

G

S

D

1

2

3

Q46
DMP3098L

R319

12.1K

R163
18.2K

G

S

D

1

2

3

Q47
DMP3098L

R318

12.1K

R162
18.2K

G

S

D

1

2

3

Q48
DMP3098L

R161
18.2K

D91

G

S

D

1

2

3

Q49
DMP3098L

C174

47 nF

G

S

D

1

2

3

Q50
DMP3098L

D92

C175

47 nF

FUSED1_VPLUS

HS_DIO_7 IN_HS_DIO_7 HS_DIO_8 IN_HS_DIO_8

HS_DIO_9 IN_HS_DIO_9

FUSED1_VPLUS

FUSED1_VPLUS

FUSED3_VPLUS

HS_DIO_10 IN_HS_DIO_10

HS_DIO_11 IN_HS_DIO_11

HS_DIO_12 IN_HS_DIO_12

FUSED3_VPLUS

FUSED2_VPLUS

EN_HS_OUT_11

EN_HS_OUT_12

EN_HS_OUT_7 EN_HS_OUT_8

EN_HS_OUT_9

EN_HS_OUT_10
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TS-7520  Low Side  Swit che s

Fe b.  12,  2012

B 21

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low Side  Swit che s

D

S

G

Q65

FET_AO3422

R282
1.50K

TVS56

TVS-30V_SMA

D

S

G

Q69

FET_AO3422

R283
1.50K

TVS65

TVS-30V_SMA

D

S

G

Q73

FET_AO3422

R284
1.50K

TVS66

TVS-30V_SMA

D

S

G

Q70

FET_AO3422

R279
1.50K

TVS58

TVS-30V_SMA

D

S

G

Q71

FET_AO3422

R280
1.50K

TVS27

TVS-30V_SMA

D

S

G

Q72

FET_AO3422

R281
1.50K

TVS28

TVS-30V_SMA

D50D46

D47

D48 D49

D51

5V

LS_DIO_4

IN_LS_DIO_4

5V

LS_DIO_5

IN_LS_DIO_5

EN_LS_OUT_5

5V

LS_DIO_6

IN_LS_DIO_6

EN_LS_OUT_6

5V

LS_DIO_1

IN_LS_DIO_1

EN_LS_OUT_1

5V

LS_DIO_2

IN_LS_DIO_2

EN_LS_OUT_2

5V

LS_DIO_3

IN_LS_DIO_3

EN_LS_OUT_3

EN_LS_OUT_4
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TS-7520 Low Side  Swit che s

Fe b.  12,  2012

B 21

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low Side  Swit che s

G

S

D
Q77

FET_AO3422

R276
1.50K

TVS67

TVS-30V_SMA

G

S

D
Q78

FET_AO3422

R277
1.50K

TVS59

TVS-30V_SMA

G

S

D
Q79

FET_AO3422

R278
1.50K

TVS21

TVS-30V_SMA

G

S

D
Q74

FET_AO3422

R273
1.50K

TVS29

TVS-30V_SMA

G

S

D
Q75

FET_AO3422

R274
1.50K

TVS30

TVS-30V_SMA

G

S

D
Q76

FET_AO3422

R275
1.50K

TVS31

TVS-30V_SMA

D52

D53

D54

D55

D56

D57

5V

LS_DIO_10

IN_LS_DIO_10

EN_LS_OUT_10

5V

LS_DIO_11

IN_LS_DIO_11

5V

LS_DIO_12

IN_LS_DIO_12

5V

LS_DIO_7

IN_LS_DIO_7

5V

LS_DIO_8

IN_LS_DIO_8

5V

LS_DIO_9

IN_LS_DIO_9

EN_LS_OUT_9

EN_LS_OUT_11

EN_LS_OUT_7

EN_LS_OUT_8

EN_LS_OUT_12
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TS-7520 Low Side  Swit che s

Fe b.  12,  2012

B 21

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low Side  Swit che s

G

S

D
Q83

FET_AO3422

R270
1.50K

TVS22

TVS-30V_SMA

G

S

D
Q84

FET_AO3422

R271
1.50K

TVS23

TVS-30V_SMA

G

S

D
Q85

FET_AO3422

R272
1.50K

TVS24

TVS-30V_SMA

G

S

D
Q80

FET_AO3422

R267
1.50K

TVS32

TVS-30V_SMA

G

S

D
Q81

FET_AO3422

R268
1.50K

TVS33

TVS-30V_SMA

G

S

D
Q82

FET_AO3422

R269
1.50K

TVS34

TVS-30V_SMA

D58

D59

D60

D61

D62

D63

5V

LS_DIO_16

IN_LS_DIO_16

5V

LS_DIO_17

IN_LS_DIO_17

5V

LS_DIO_18

IN_LS_DIO_18

5V

LS_DIO_13

IN_LS_DIO_13

5V

LS_DIO_14

IN_LS_DIO_14

5V

LS_DIO_15

IN_LS_DIO_15

EN_LS_OUT_13

EN_LS_OUT_14

EN_LS_OUT_15

EN_LS_OUT_16 EN_LS_OUT_17

EN_LS_OUT_18
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TS-7520 Low Side  Swit che s

Fe b.  12,  2012

B 21

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low Side  Swit che s

D

S

G

Q64

FET_AO3422

R264
1.50K

TVS43

TVS-30V_SMA

D

S

G

Q59

FET_AO3422

R265
1.50K

TVS44

TVS-30V_SMA

D

S

G

Q53

FET_AO3422

R266
1.50K

TVS45

TVS-30V_SMA

D

S

G

Q54

FET_AO3422

R261
1.50K

TVS46

TVS-30V_SMA

D

S

G

Q55

FET_AO3422

R262
1.50K

TVS47

TVS-30V_SMA

D

S

G

Q56

FET_AO3422

R263
1.50K

TVS48

TVS-30V_SMA

D36

D31

D42

D43

D44D45

5V

LS_DIO_22

IN_LS_DIO_22

5V

LS_DIO_23

IN_LS_DIO_23

5V

LS_DIO_24

IN_LS_DIO_24

5V

LS_DIO_19

IN_LS_DIO_19

5V

LS_DIO_20

IN_LS_DIO_20

5V

LS_DIO_21

IN_LS_DIO_21

EN_LS_OUT_19

EN_LS_OUT_20

EN_LS_OUT_21

EN_LS_OUT_22 EN_LS_OUT_23

EN_LS_OUT_24
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TS-7520 Low Side  Swit che s

Fe b.  12,  2012

B 21

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low Side  Swit che s

D

S

G

Q57

FET_AO3422

R257
1.50K

TVS49

TVS-30V_SMA

D

S

G

Q58

FET_AO3422

R256
1.50K

TVS50

TVS-30V_SMA

D

S

G

Q60

FET_AO3422

R258
1.50K

TVS52

TVS-30V_SMA

D

S

G

Q61

FET_AO3422

R259
1.50K

TVS53

TVS-30V_SMA

D

S

G

Q62

FET_AO3422

R260
1.50K

TVS54

TVS-30V_SMA

D34D32

D33

D37
D38

5V

LS_DIO_28

IN_LS_DIO_28

5V

LS_DIO_29

IN_LS_DIO_29

5V

LS_DIO_25

IN_LS_DIO_25

5V

LS_DIO_26

IN_LS_DIO_26

5V

LS_DIO_27

IN_LS_DIO_27

EN_LS_OUT_26

EN_LS_OUT_28

EN_LS_OUT_25

EN_LS_OUT_27

EN_LS_OUT_29
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TS-7520 Low Side  Swit che s

Fe b.  12,  2012

B 21

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Low Side  Swit che s

Ma x. Input  =  30V

Low-Side  Swit ch
Sinks  500 mA

Ma x. Input  =  30V

Output s  ca n be

"s hort  proof"

by FPGA polling

Input s

LS a nd HS

D

S

G

Q63

FET_AO3422

R253
1.50K

TVS36

TVS-30V_SMA

D

S

G

Q68

FET_AO3422

R250
1.50K

TVS60

TVS-30V_SMA

D

S

G

Q67

FET_AO3422

R285
1.50K

TVS51

TVS-30V_SMA

D40

D41D39

D

S

G

Q66

FET_AO3422

R254
1.50K

TVS57

TVS-30V_SMA

D35

5V

LS_DIO_31

IN_LS_DIO_31

5V

LS_DIO_30

IN_LS_DIO_30

5V

LS_DIO_32

IN_LS_DIO_32

EN_LS_OUT_30

EN_LS_OUT_31
EN_LS_OUT_32

5V

LS_DIO_33

IN_LS_DIO_33

EN_LS_OUT_33
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TS-7520 Low Side  Swit che s

Fe b.  12,  2012

B 21

Xbe e  Ra dio

S5751-10-ND

10-pin 2mm s ocke t

56 ce nt s  /  100

CTS#  is  a n output

tha t  ca n be  us e d for

ha rdwa re  flow cont rol

Ba ud ra t e s  up t o

230.4K s upport e dRe s e t#  mus t  be  drive n

with Ope n dra in

ZigBe e  Ra dio

Digi/Ma xSt re a m

CAN Tra nce ive r

CAN Te rm

24V

18K ohm =  18V/us

26V cla mp

A/D Conve rt e r

Te mp Se ns or

Ze ro s uffix ha s

a ddre s s  a t  100 1001

Be s t  t o Re s e t  a ft e r

a ll powe r cycle s

Se t  PD bit ,  Wa it  50 mS

The n cle a r PD bit

AP331AWG

C138

.1 uF

3
DIN

2
DOUT

5
RESET#

9
DTR#

13
ON/SLP#

14
VREF

7
DIO11

8
DNC

15
DIO5

16
RTS# /DIO6

12
CTS#

1
VCC

4
DIO12

6
PWM/RSS/DIO10

20
DIO0

19
DIO1

18
DIO2

17
DIO3

11
DIO4

10
GND

CN12

XBEE

R251

1.50K

FB14

R108

124

21

3

TVS89

NUP2105L

R66
3.24K

R67
3.24K

C104

10 nF

R176

18.2K

C89
.1 uF

4
RXD

1
TXD

5
VREF

8
SEL

3
VCC

7
CANH

6
CANL

2
GND

U11

TJA1050

+

-1

3
4

2

5

U18
AP331A_SOT25

C123

10 nF

C124

10 nF

R384

100K

R385

100K

R383

100K

R348
12.1K

C156

.1 uF

R349
12.1K

1
ADD6

SDA

4
SCL

3
VCC

5
ALERT

2
GND

U20

LM73CIMK-0

C95
.1 uF

XBEE_TXD

SYS_RESET#

XBEE_CTS#

3.3V

XBEE_RXD

5V

CAN_TXD

CAN_RXD_5V

CAN_H

CAN_L

5V

VIN

PWM_ADC

3.3V

COMPARE

SDA

SCL

3.3V
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RJ45 2x6 Arra y

A B C D

G H J K

RJ45 2x6 Arra y
1

1 8

8

Ta b Down

Ta b Up

Powe r Input

20.3 mm width

OSTOQ025551 =  2-pos .  5.08mm

OSTTJ025152 =  ma te

DLW5BSN152

1500 ohms  @ 100 MHz

90 mohms  ma x

E

L

F

M

A B C D E F

G H J K L M

10-28 VDC

OST#  GJS600-8P8C66-S

Sa mte c#  MODM-B-12-8P8C-U-S4-ND

ECE#  EC-MJK731-Pa 881GfSb-12S

ECE quote  Se pt .  21 =  $5.19

OST =  $4.47

CH1 not  popula t e d

COM PortMOD Bus  1MOD Bus  0

1

2

CN2

HEAD2POS

FB3

FB2

C161

.1 uF

50V

3 4

12

CH1

A2

A1

A3

A4

A5

A6

A7

A8

CN1-A

RJ45_2X6

B1

B2

B3

B4

B5

B6

B7

B8

CN1-B

RJ45_2X6

C2

C1

C3

C4

C5

C6

C7

C8

CN1-C

RJ45_2X6

D8

D7

D6

D5

D4

D3

D2

D1

CN1-D

RJ45_2X6

E1

E2

E3

E4

E5

E6

E7

E8

CN1-E

RJ45_2X6

F1

F2

F3

F4

F5

F6

F7

F8

CN1-F

RJ45_2X6

G1

G2

G3

G4

G5

G6

G7

G8

CN1-G

RJ45_2X6

H1

H2

H3

H4

H5

H6

H7

H8

CN1-H

RJ45_2X6

I4
FRAME_4

I5
FRAME_5

I3
FRAME_3

I7
FRAME_7

I8
FRAME_8

I9
FRAME_9

I2
FRAME_2

I1
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