U6 — ]
FB8
) _—
11 VDD_33 T T AN 33
[USB HOSTO P —=
USB_HOSTO P USBO_DP vDD_33 22
0S5 nosto M >——221 usso_pm vDD_33 103 o e
[SE_most Bl >——22{uss1 P 128 2 uF 1uF
18 VCCA_U20_33
USB HOST1 M| —
USB HOST1 M[[ >— USB1_DM DEV_AN_33 123
R403 % VDD_AN_POW 33 32 - -
AVAVAY: HOST_USB_RES VDD_HOST AN33 |-L3
510
— VDD_AN_ETH33 23 7 7 1EH 33
VDD_AN_ETH33 (20 |
127
127 fpev_uss ppP 64 c75 c76
126 VDD_RAM_25 24— | Y| 1uF 1uF
128 fbev_use DM VDD, RAM_ 25 -5
R337 125 HOST PLL 18 2
’\l/z\l/K\, DEV_USB_RES Svs pLL 1838
1 . < eV —
- vDD_CORE 18 22 -
32
CPU_UART XD [ >——97 [ yaRT TXDO VDD_CORE_18 p=
108 VDD_CORE._18
e o 10/100 Ethernet
VDD_CORE 18|28
109
GPIo A28l >—-228 1spi cso#  Gpio_Azs VDD_CORE_18[=7"
119 VDD_CORE._18
GPIO A29][ >——=—-{SPI_CSl#  GPIO_A29
SALCK [ >—-2L1sp ok GPio_A27 7
116 RX+ 7 ETH
[SBLMOSI][™>—-== sPI_Mos| Rx- |28
SPI_MISO D—& SPI_MISO  GPIO_A26 4 | _x+
R105
e |24 100 5 | .
25
™
> ——T1scuGrio_AlL4 nLss | Ic9|7
6
EoAr >——2C {spacrio_a1s REF_RES|-22 AN | RX_CT ALlan L
11.5K
1uF
— . ALIGN &
INT28][>———2 INT28/USB_INT RAM_DO |74 DATA 00 >
Geo Al >—-21L 1 NT29/GPIO_AD ram D12 qbaTA 01 108
| 72 [DATA 02] -
GPLo ALl [ >—-2 {|NT30/GPIO_AL RAM_D2 - [ 1 3
RAM D3 |1 batA 03l | ] ™cr 7
L POE_RX |-—
70 | 1
113 RAM_D4 DATA_04 10 nF
TAG Ok >— UARTO/GPIO_A2 Rt D5 |62 bata odl 1. POE TX}-2
114 ram D688 ] [DATA 06 R104
[GRlo_ A3l [ >——=""12SDR/GPIO_A3 2
rRaM D7 82— ] [DATA 07 100 TX- 9
8 L POE 45 |2—
[GPlo_a15l[ >——=-{12SSDIGPIO_A15 -
163 4] [DATA o8] | 10
[GRLO_ALSl [ >——2112SWS/GPIO_A16 RAM_DS =~ DAam | POE_78
RAM DOf22 —
Grio A7l >——2%12sckiGPio_AL7 Ram D10 6L SATA 0
RAM D11 -89 DATA 11 110 Ep+
. 59
43 RaM D12} 22— A [DATA 12 R393 Green
GPIO A22][ >——22{ | EDO/GPIO_A22 L 12
44 — RAM_ D13 -8 OATA 13 cpro A2l >——AN/N LLED- Sl
GPIO A23|[ >——24 1| ED1/GPIO_A23 RAM D14 157 DATA 12l 240
L 16
_45 | 156 J{[DATA 15 SHD
[TAG Doudl[ >— LED2/GPIO_A24 RAM_D15 ! DATA [00:15 B> 13 | o Eps
14 Yellow
RLED-
195 A[aDD o0}
25 {vs_conTRoL N P Ra%4
- RAM_ADD1 ADD 01 [Gro Az3l [ > AN RJ_POE_4602
36 93 ADD_02 ==
=8 fv18_coNTROL RAM _ADD2 |22 — 540
ram_app3 |22 A [ADD 03l EC-MJKF4602-PA08
34 1125 CONTROL RaM_ADD4 22— {[ADD 04
La.t Ch N L2 [ >——28{ReF IN_1.25v RAM_ADDS |22 ADD 05 o0
__| l_ - RAM_ADD6 189 _ A{[~DD 06 '
oA 1 uF l ram_app7 |28 4[ADD 07] Left LED (Green)
mD /\/\/\/ @D U - RAM ADDS8 187 m . - FRAVH
240 - BEzrEd [ >——3L> oLk _32768KHZ - 86 = Link / Activity
U30 = RAM_ADD9 ————] IADD_09
120 Ram_ADD10 22— q[ADD 10
[CPU_CLKOUT] =
3; vecks CPU_CLKOUT|[ >— CLK_ouT RAM_ADD11 -84 DD 11 Re2
83 .
RA04 uzg 1 4 106 rRaM_ADD12 22— q[ADD 12 0.0
b REsETE ] [ > ——AAN . 2 Ve UN-RESET|[ >———{CLK Q SYS RESET# L [aDD_[o0:12]1
510
o RESET# |- 6 1 cLre GNDF2—
1UF 3o l 104 RaM WR# 80— | [RAM WR#] —
— [Py T [—-= JTAG_TCK 78
ST10015-2.9V ——J[low vorT# 7ALVCIGITS - 101 RAM_RAS# 28— — ¢ [RaM RAS#
—— AG TMY| [ >——— JTAG_TMS 79
- - ; RAM_CAS# ————<_ ] |RAM_CA
— OD Output Tl = DCK suffix Eac o [ >—-29 ! ;raG DIN
B . - RAM cs# 20—« | [RAM CoF
NXP = GW suffix O__ﬁ JTAG DO - 51
) R287 - RAM_CKE —>=———<_ | [RAM_CKH
Fair = NC7SZ175P6 /\/\/\/ 99 JTAG RST# - _
— 1.50K 5>
Fairchild is cheapest RAM_CLK# —— RAM CLK#
53
Svs REsETE] [ RAM_CLK —7[rRAM cL
41 7 RAM BAQ
XTAL_25_OUT RAM_BAQ ———<_ ]
a2 RAM_BA1 L_G m
0405 XTAL_25_IN ]
Raw_owo |58 [ bl Strap Options
680K
30 Ine RAM_ DML 24— ] [RaM DML .
122 | e pe CLK_OUT ICE mode (default high)
Y2 - RAM_QS0 22— | [RAM OS0 . -
M STAR 8132 -Q SPI_MOSI  Low = Little Indian
L] —4 ) TEST MODE_EN RAM Qs1 28—« ][Ram ost )
’s T RAM_CKE High = SPI Boot
* :: %2 Z %
c37 c38
[ a g B
ZZ 83 3 8
15 pF 15 pF <‘ <‘ 3‘ o‘ I‘ I‘
[alNal [alNal O O0OO0O0o0OQ0o0o0o00o0oNn
zZ Z zZ Z 2 2 Z2 2 2 2 2 2222 2
66 66 6666666660600
=  EREREEEEEEEEEEEER hnoloai
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JTAG
16-pin

Header

D resrg|[ -8

BOOT SPl_ClK| [ >——4-

[EooT_SP_wos [ >——12]
>—29
- o8
el >— AN 8
240 [EEc D[ >——4

[rAG T8 [ >——4

RESET#
SPI_CLK
SPI_Mosl
3.3V

RXD

TCK

DI

T™S

HD2
15 (:l
113« [soAl

spI_cs# - — <] [BOOT_sPl_c#]
sPl_Misol2—— < [BOOT_SPL_Miso
MODE1/TXD 7——(] CONSOLE TXD

MODE2 -2 <] [MopE2
3

GNDF2—
ToO L

HD_JTAG16_2009

JTAG DOUT] >

GA with 8000 LUTs

CPU_UART_TXD D—L

CPU_UART RXD _37 ]
13
28

e ad [ >— s
B MosI[ >——"
[SPMsOl>—— 30

FPGA RESET#I [ > 31

oA [ o——
Interrupts < 137
EEaal >

142 |
20|
_32 |

> 27

Geo Al >—!

128 [cPio AL6][>—— 38

D_L 40

Ghio A8l >———18 1
GPlo Aol >——— 171

SPI_CSO#
SPI_CS1#

>—-—90
BM AR [ >——
[Compare] [ >——2

109

SCAN N O
Eoan N1 >——-2
[Eean ol >—-2Y
EoA 3l >—
ean N 4 >——-218
SCANINBI >——o!
D— 119

Scan
Lines

SCAN IN 7 65

10

OUT_CSSPIN
I0_CLK CLK+
10

I0_CLK  CLK-
10
10

10

10
O_INIT#
10
10

10
10
10_CLK

10

10
IN_PROGRAM#
IN_CFG1

10

10
10_CLK
10

10_CLK

10_CLK
10

— 10

— 10

GREEN LED# D—ﬁ

RED_LED# D—Li

FPGA 25MbzZ|[ > 144

26
[FPGA CONFI G#| >—6i; 25

[TaG pout][ >— 84
> 80
> 81
s e >

o}

CFGO
TOE

JTAG_DOUT
JTAG DIN
JTAG_CLK

JTAG_TMS

CONSOLE TXD|
88

10_CLK JG CONSOLE_RXD
oL7a
10_DONE}E —

99 L) [Nor FasH c

10
_l—G BOOT SPI_CS#

IOQS—G BOOT_SPI_MISO
58
10_CLK——<""][BOOT SPI_MoOsl
o2« [EooT sPLak
’ gl—l—G
[SCAN_ADD 0]
o104 SCAN_ADD 0
[SCAN_ADD 1}
ol to8 SCAN_ADD 1
—|—<:| SCAN_ADD 2
|0 110
125

10
|—<j SCAN_ADD 4
SCAN_CL
lol138

107 SCAN_DOUT 0|
[SCAN DOUT 1
714,—(] SCAN_DOUT 1]
[SCAN DOUT 2|

o L,—<:| SCAN DOUT 2

10

10

SPI
Hash

Scan
Lines

JG SCAN _DOUT 3
10 45 —

lof92 1 [waxITac tmd

o2 ) [MAX 3TAG TcK
101

10 < ]|MAX_JTAG DIN

MAX_JTAG _DOU
98 —

IN_cssPis—— «[ADC MUX 20
o2« [ADC MUX AL
o4 <] [Bpc_MUX_A2]

ookt —J[Acces
ol [ADC DATA

o — ¢ J[Ac ax
o2 |[ADC_GAIN_6X

10

o2 JPwnal
o2 — < Pwm 1]
oles DAC

lok2—

10_coLk 28— [EN_UsB_powere]
1P )[NEG DRIVE]
1022 ] [RTc_spal
1o} [Ric sl

us

PLD JTAG

ADC

XP2-5 has:

5K LUTS 2 PLLs

9 blocks of 1Kx18 Block RAM
12 18x18 Multipliers

100 I/O with 144 pin package
"instant ON" = about 1.5 mS
input PLL clock = 10 MHz min

LATTICE_XP2_144

GND1
GND2
GND3
GND4
GND5
GND6
GND7
GND8
GND9
GND10
GND11
GND12

GND13
GND14
GND15

ETH Left LED
R395

GPo A2l >—ANN—

240

R396

GPIO A23 >

Right LED 240

3
12
34
64
68
75
86

41
51
97
106
111

126
135
139

Pull-up and pull-down resistors
are 6 to 30K ohms

B> 136 Hveco o 1 — | V=<
128 |\cco o o2 Wo ResETE
112 fyeco 1 opP2—— <
10_CLK L <]
%5 1veco_2 o281 ad
195 fveco 2 o R s | SoXe
N SD Card
2 o2 — 55
VCCO_3 69
10} [ os Interface
63 | oo 4 1o — [0
- o2 [
42 1o 5 10_cLKk F87—
49 |vcco 5 10 clk 28
33 lvceo 6 o2
Lo
4 vCeeo, 7 ——<__]|UARTL RXD
14 lveco 7 10422
10 44 < IXBEE TXD|
10_CLK —22 —< XBEE_RXD:
»3 10 94
VCC_AUX1
10 123
60 1vce auxe o1
85 10_CLK < [CAN TXD|
VCC_AUX3 55
117 Io————< [can_rRxD]
VCC_AUX4
jolL31
o 1035
VCC_JTAG 47
10—
ok —
140 fvec puL o _|—<j
87 fvee P 1 J—G
lo_olk 21—
lok2
o —
LM > 24 Jvec INT1 o2t —
29 vee INT2 [MOD_BUSI_TXEN
43
84 10—
VCC_INT3 18
118 10 -
VCC_INT4 62
10_CLK <] [com_485_RXDI
10|24 T <
1
RN2-A
4.7K
2
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Micro SD Card Socket #0

& poweRl > —AAAN——

[>——C1baTA 0
Eood >——2{para 1
[>——L1paTA 2
[>——21{patA 3

Eo_avdl [ >——2 commanp

[>——3Hak

2
s
1 Q90
Jalm
R340 t} DMP2305
12.1K 60 mohm
ci0 3
| 1
|1
1uF R100
——AAA\———< ] ED_RAL_SNKz]
o7 100
c93
vop |2 I I
.1 uF 4L
L—][sD 3.3
GND -8
FRVL 2
FRv2 20
FRv3 1L
FRw4 |22

CONN_MICRO_SD

Micro SD Socket #1

CN8

SD ACT LED#
SDO FAULT LED# >
SD1_FAULT LED# >

Bav[ >

LED_GREEN A
LED2 \‘\‘
K
|

% R387
240
o

LED3

LED_RED | A
WY
K
|

R388
240

LED4

|

e
Boool[ >——{paTA 0 vop -
C150
Eood[ >——2pata 1 ——| |—
1 uF 1
o2 >——LpatA 2 =
) GND -8
[ >——={DATA 3
5 FRVL 2
[>——= commanp 10
FRM2
[>——ax PRV |-
FRw4 |22
CONN_MICRO_SD 1
Gad [ T
7 3 s
RN4-D RN4-B
4.7K 4.7K - 1
8 4 u12 1UF
6
RTC scl[ > | scL
5 veet-2 -
RTC oAl SDA
BAT ;
LIXIN c83
.1 uF
Y1
—2 Ixout GND -2 —
1 II:II 4
MALTO0S — -
12 pF -
_2| |13
Intersil has RTC

XTAL_SMT_32KHZ

728-1005-2-ND
12.5 pF Xtal

with same pin-out

x
=

T

A |1]—

R286
1.50K

LED_RED | A
WY
K

R389
240

64 Mbyte
DDR1 SDRAM

2.5V
T T T T T T T s
Low Loy Log Loy Loy Loy Loy
.1u .1u .1u .1u .1u .1u
L[ D>—— u10 10 nF
L C82 L 4 4 4 4 s s
-1 uF ‘113 VREF VCCINT is
TDNU VCCINT 33 ——
= {pNu VCCINT -
JADD_[00:12] |
00 — +Hne vecioS v
\ - =2 INC VCCIO 2
VCCIO 2=
VCCIO 5
o000 gg AQ e R103
DD_01]
DD 02 31| AL 25 R102 100
3 A2 NCﬁ 100
= e e
pd N 1
20D 06 3 A6 LDQs L8 < 1[rRaM 00
39 51
ﬁgg 82 701 A8 uDQS <] [rRaM 0s1 [DATA T00:15]]
ADD_10 28 ﬁ?o ’
ADD_11] 41 fa11 _____
ADD_12) 42 112 DQo |2 ATA 07
17 4
—{NC/A13 Bg% = .%ﬁ%.%g
DO3 |- ATA_04
RAM BAO —26 Igag D42 DATA_03
»7 D05 1(1’ ATA 02
RAM BA]] —<{ea1 DQ6 [DATA Q1]
D87 13 DATA 00
RAaM ool >——221om
Rav ol >——2{ upm DQs 24 [DATA 08
DOo 28 DATA 09
D010 2L ATA_10
DO11 gg DATA_11
[RAM RASE][ >——230| RASH DQ12 -2 ATA 12
22 DQ13 53 e Lo
[RaM_CasE][ >——=4q cAst DQ14 &= DATA 14
DQ15 ATA_15
RAM WA [ >— 2o we
aNDio 8
44 12
RAM CKE|[ >—————"1CKE GNDIO
52
GNDIO |27
_ 46 GNDIO |57
RAM CLKEI[ > CLK# GNDIO
45 —4
R106 P> CLK 34 -
GND
100 vt I
[RaM Cs#] [ >—-240| cs# GND |2
RAM CLKI[ >— —
DDRL_RAM 1
| RNLA
> 1 <] [MODE2
4.7K
, RNLD o
[TAG VS
4.7K
| RNBA
< JlepuTc
4.7K
5 RSB
(] [o1AG DIN
4.7K
| RN4A
<] [PusH_sw#
4.7K
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FB7

BRI >——

R50
2.00K
LOW VOLT# D—%

R341
12.1K

BMO>—

3.3V Regulator

L c28
TIO uF
€L

——0

L3

el COIL3.3UH
3.32V nominal

5 IVIN swis YN % 7 -
4PN L C29 30

et 10 uF 10 uF
6 o2 6.3V R57 6.3V

EN PGND |-— 15K
AGND - p—

FAN2002

DFN package

{

1

L2 = LQH44PN3R3

Max. current = 1.7 Amps

FPGA Core
1.2V Req.

I

[L8V][ >

%
I
R175
% 18.2K

|
|
|
é

1 MM
u7 LI | e}
1 VIN VOUT 5
1.5-6.0V 1.20V T
4 2% FT
ECO 3% LP :
Low = LP R54
0.20
3
EN
| C74
1 uF
NCP585D-1.2V —
c24
10 uF

——0
u19 L2
FB6 COIL3.3UH . FB10 Measured 420 mA load
1.84V nominal
B Oo>——— S fvin swis A 7 7 ‘ 7 222 | | | | | | | | -
L 27 4PN L 25 L c26 ‘
10 uF 1 EBOF L c8 Lcmg icno LClll L C53 L C54 L C55 L C115
u .1lu
] FB , 10 uF 10 uF 58 T T TUF T uE Tu
3.3V[>——+EN PGND —1 15K 10 nF 10 nF 10 nF 10 nF
- AGND - - L L L L
FAN2002 — — L — m— — — — — —

1.8V Reqgulator

DFN package

’I
1

= 1 1 1 1 1 I
L ?SF L (:1517”: J» %53': L §15?JF L Cl14 L Cl116 L c119 LClOO LClOl
T T 17 17 Ter Toe Tor Jow Jor
L L L L L L L 7

2.5V Regulator

R99
B3> AN
1 ohm ‘
Q14 |2 —O
R101 BC857C
> AVAVAY:
100 3 Est. 100 mA load
sv
T T T T
R55 L (‘169’: L CEZF L C118 L %_GOF
0.20 du du
1 e ]
B s e
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|nput Power 2

122 mohm typ.

PF3
PTC_1.5A 33V

FB9

5V Power Supply (2.0 Amps)

VIN

C158 must be very near U5

Zener knee at 31-33V
for 1 mA of current
13 Amps @ 45V

PF4
PTC_1.5A 33V

N

PFL

FUSED3_VPLUS| D——%

(from FPGA)

C18
10 uF

50V

e

3.5mm lead space

8 mm diameter

PTC_1.5A 33V
——% 5 -
TVS11 ‘
\ 4 77
AS \ 100 uF
50V
TVS-28V
L -
PR2
PTC_1.5A 33V
TVS12
TVS-28V
L

C158

1 uF
50V

Tt

1
3 Cc167
u21 47 uF |1 C160 must be very near Q4
. 16V [
i VIN vocH—- 3.3nF C160
4.5V-42V
- R62 __| I_l
91.0K 1 V. S
ADJ 3.24K 50V -
2|s
1
FET GATELS G Q12 50 mohm 40V v
- - DMP4051 S
|_
3[D L4
CUR_SENSE[> ——
alll v - 1
15 uH
<
9 {paD 3 D90 ! | [
1.25v FB R145 C166 J»
p— —\\V\ I I R88 <20 + o
- 10K
LM25085MY 54.9K 3.3nF 10 uF 470 uF
L clg7 6.3V 6.3V
- | L

C1608X5R1C474K = .47 uF 16V 0603

VLP8040T-150M
2.6Arms @ 85 deg.

58 mohm
8 X8 x4 mm

23 cents @ 1000

VLP8040T-220M

2.2Arms @ 85 deg.
75 mohm

8 x 8 x4 mm

23 cents @ 1000

RL80J471MDNA 8 mohm
8 mm dia, 8 mm height

470 UF @ 6.3V .23 @ 1K

Negative Rail for ADC Op Amp

R390

D22

NEG

-0.25V T

BAV99-2

[NEG DRIVEI [ >

NV

240

K

N

=

_|> C19

| 10 uF
6.3V

l ey (To

D29
BAT54-S

u4)
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RS-232 Transcelver

3.3V &—— b5V

Level shifter

UART1_TXD >

ul4

16
Vce

|

- Lﬁgﬁ’
——H o T
.|

V+

F

<y
L.‘f’&p
1

< COM1 TXD

9 O@ 8
u15 Coz
1 1pir I I 1 15
1 .1 uF |-
- 19 ==  VCC 20 Bav] L GND
1945 =
UARTL ROl >——21{a1 p1 |18 SP202 —
3 17 SIPEX -
> A2 B2 <
[MoD BUST RXDI >——4A3 B3|-e— <]
[>—5m B4 -5 — < [COM_485_RXD_5M
ean rpl >——81as Bs 14
[o>——L{»s Be-L2— ]
> 8 a7 B7 -2 <
[so N2 >——1{as Bgf-—— ]
74LVC245
| ]~ ‘ <
R346 L C155
12.1K 1 uF
u40 R132
649
[MOD_BUso XDl [ > 2o veepE —
— FB22
1
[MOD BUSO RXD 5M[ > RXD o L6 | ~ . ) [MOD_BUS038
600 ohm
> 3 Txen % lo?—
R191
L 25 RxEN#  GND 5—1 60.4
SP4SSEEN —
R192
60.4
FB23
~—L
500 ohm

‘\}_/\/\/\,__e

R121
649

111 ohm equivalent

termination

< COM1_RXD

COM Port
RS-485 Driver

. i I -
R342 L c143
.1 uF
12.1K ua2 R64
3.24K
[Com 485 XD [ > o vecl2 L
) -
[COM 485 RXD 5V
Com 485 RxD 5M[ > RXD x+ |2 | < [com Rs 485+
[coM_485_TXENI[ > 3
TXEN oz - < [com Rrs 485.]
L 20 rxent GNDF2—
R65
L 3.24K
SP485EEN -
R107
O O
124
| ]~ ‘ <]
?2415K L C152
. .1 uF
U4l R131
649
[MoD BusL Txg [ > 4 1 7xD veel-8 L
— FB20
1
[MOD BUSL RXD 5V AN
MOD BUSL RXD SV|[ > RXD x+ |8 | 9 <]
3 600 ohm
[MOD_BUS1_TXEN| o
[MOD_BUSL TXENI [ > TXEN  loZ
R193
L 29 rxen#  GND 5—1 604
SP485EEN —
R194
60.4
FB21
~~—L
€00 ohm

i

R130
649 .
111 ohm equivalent

termination
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USB Power Switch Dual USB Host

FB11

B E—
2
R338 . [Uss HosTL ™[>
— 11 Q91 [Use HOST1 PI[> ;
R339 s71H]
| AVAVAY: t- DMP2305
12.1K L 5 60 mohm
c48 D
3 TVS92 2| 4|
DJ | o1 o2
' = = . 1,
L —2 e B
o [
T R L BGX50A 5 Dual
= zl usB
1 Z
- 9
| e
| caQ v
O O CONN_USB_DUAL
Tvso3 2| 4| FB12
DI D2
[USB HoSTO MI[ > O O 1 FRAM >
[0S oSt B[ > B> v
3 1
—2 e
1 e T =
Front Panel 00 I ——
1
O O =
LEDs .
FB13 _1| Dual
i 2
@D—T—| [Use sV [ >——"""—— 3] USB
4
1 3| LED1 9
| e
7 1
AVASSVAS g FRAVE| 15
G Red
— CONN_USB_DUAL 1
2 4| DUAL_RTA_LED
R397
[GREEN LEDH] [ >
240
R398
[RED_LEDE[ > VA
240
swi1
L )[UsH swH O O ] [mopez]
@ l
3 1
4 —)
PUSHSW_RT — —

— ) [EravE]
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SYS RESET# sets all
Outputs deasserted
except for RED_LED#

Does not affect NV Hag

Power Cycle clears NV Hag

Power Cycle
Detect

uz28
[>——2vee |

RESET#

|’<:|

R184
6.04K

PLD

uUs1 I I I I I I 23
— 9 Joaw | Jan |
24 VCCIO
[MAX JTAG TCK|[ >——="TCK VCAI O Zé C140 C139 C148 c147 C141 C142
23 VCCIO
JTAG [wax_3TAG DIN] >——=4TDI veaiol-52 .1 uF 1 uF 1 uF 1 uF 1 UuF .1 uF
25 80
[MAXSTAG DOUTI > TDO vceio
” vcaiolF24 1 1 1 L 1
vaxTTaG Tvg [ >——-22{ Tvs — — — — — —
I VCCINT ég
VCCINT
210 34
> " lol=———_]BEcANINT  (Data to FPGA)
Emmar>— . | cuxe=t-—C ] [SeAT GH
— 15
[>— 10 -_—
16 ckiF2 — Ecren
FPGA SCAN DOUT 2|[ >————4I0 8
G — ol — o
[SCAN_DOUT 3 20
Scan [ 2710 e —JleL_cH3 ENl Current Loop
ScaN ADD o [ >——3110 10 el o4 BN
Interface 26 | Enables
SCANADDlD—l7 10 ok — G o N
SCAN_ADD 2l >———=i0 1o}3 e cre en]
[SCAN_ADD 3]
WD—' , 1oH———<J[a_cr7_enl
[ScAN ADD 4] 2L
N ADD 4 pou I 1o ———Jlcc o el
— — 10
B ] © o, I ot
B0 10— < [EN Hs ouT 7]
ENsour A >—! | 55
[En s ouT 7 o — [EN Bs out 3]
%D 62 fcika o2t < ][ENHs oUT 4
48
[>—%i0
90
57 10— EN HS OUT 5 . .
EN LS OUT 5] 57 —CJEvEs o dl
E s o s >———=21i0 83 High Side
o— o o —— s ourd
oH2—JEEsoud | guitch Enabl
” itch Enables
MD—&M 10— EN_HS OUT 8
ESowrsl ~ 6]
ol'° o — [N Hs out 9
EN 1S OUT 9 10
ENTsout d >— o '° o2 — [ ns out 1ol
[ >———0 |o%—<:| EN_HS OUT 11
Exsour all >—*i0 10 CIEES oAz
>——36 10 loi_gm
75
[EN LS oUT 13 5]
BN s our [ >——-"Hi0 ot —— BT | | epe
Esommd >—51i0 6
. 10 >————|[SD_ACT LED#]
Low Side 100 S0 ACTLED!
ECs o E >——2io T
Switch ENLS OUT 16l >———2110 ol3e —_—
E ol >——%io 19
Enables 61| 0
[EN LS ouT 18 [ >———2Hi0 ol29
EN s oot 19 >———i0 ot~
ESord 66 |6 More LS switches on TS-7580
B s ozl >—2Hi0 10L&
EN (s ouT 29[ >—-cika 1082
- 10 37
EN LS OuT 23] >——=I0 lol9s
[EN Ls ouT 24 >——"1i0
[EN LS out 25 >—-351i0 o2 - - ,
E s ourzd > 70 lop84 < J[EN_IS out 33 Low Side
81
op8 —  [ENsoursd -
39 | Switch
EN s ouT 28 > 40]'0 1opB—— < J[EN s out 3]
—10
EN LS OUT 29
o1 s 10 o8 " J[ENisout 3 Enables
98 10 10 1 —
89 enp GND 2
) GND GND 3
93 GND GND 26
GND GND
EPM_240

STM1001S-2.9V

Zeros out ReBoot Fag

66 Outputs to write

8 Inputs to read

8 bits of Input =

6 PLD Version
2 NV ReBoot Hag

ReBoot Hag

Power Cycle
= Soft Reset
WatchDog

w N
I

=2

Reg. = 66 + ReBoot Hag

= 68 bits total

2 Isolated Inputs

1SO_IN P1 >

50 KHz Bandwidth

N

L

TVS-30V_SMA

TVS61

D20

2 Q15 |2
| @ BC857C
OP1
2 1 H B

BAV99-2

T
|

1

R150
25.5K

\
:

32V tolerant

R144
140

1SO_IN #1

AE;

[SO_IN_N1 >

I
R186
6.04K
l

1SO_IN_P2 >

N

L

TVS-30V_SMA

BAV99-2

T
|

1

D21
3
2

R143
140

< [SoINI 5]

FOD817D

: T
FOD817DSD %
—

1SO_IN #2

[so_ N2l >

I
R187
6.04K
l

Q16 (2
. 1 BC857C
oP2
TVS62
_\ % ! 3 N |14 (:lm
S R151
25.5K

AE;

3 % S NI
.
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Us4
4 16
IN_HS DIO 1] >——— Y0 vCCH— 1 1svi
IN_HS DIO 2 D——3 Y1 _ Cl46
.1 uF
[Mosposll ——2{v2 W*
N FS Do 8]l >——21v3
IN_HS D|O7D—£Y4 -
NS Do 8l >——21vs
13 R124
[N HS DIO 9] —
IN_HS DIO 9 Y6 ouUTLS

[N Es_plo_tal[ >——2{v7

SCAN ADDL M [ >——s0 ouT#

SCAN ADD2 oV [ >——0s1
SCAN ADD3 SM[ >——21s

8
7| e GND
74HC251
us?
NS Do sl >——2vo vee
IN LS DIO_16 D——3 \%!
N s bio il >——2]v2
NS Do 18| >——211v3
IN LS DIO 19 15 1vq
IS Do zal >——Hvs
13
IN LS DIO 21| >———Y6 ouT

N LS DIO 22 12 17

SCAN ADDL 5VI[ >———t1s0
SCAN_ADDZ 5V 1015
SCAN ADD3 5V|[ >——21s2

ouT#

ANN— 1B
649

R249
6 $ 1.50K
L

116 . M

c41
1 uF

N —

R127

AN\ A

649
R246
6 1.50K

8
7ol Eni GND —1
74HC251
U39
IN s bio 31 >——2vo Voo = < 1[EM
: |
NS Dbio [ >———v1 c151
2 .1 uF
IN LS DIO 33| »>——= Y2
A5 1va -
4 e
13 R129
N 1S o 5| [ >——2v7 649
R255
1.6 1.50K
SCAN_ADDL [ >0 ouTH T
10
SCAN_ADD2_5V/ — s
[SCAN_ADDE_ I >——{ =2 -
7, GND B —
- 1
74HC251

u3s

[N 1S plo 1l >——4vo
[N Hs bio 2] >——3Hw1
[Nispbodl >——23v2
[N ispo2l >——21v3
—+21va
[N ispioal >—1Hvs
[Nisoosll >—=ve
21y

SCAN ADDL 5V [ > i fsn
10

[ECAN_ADD2 5V [ >———{st

SCAN ADD3 5V [ >——21s2

f—o EN#

16

vCC

C145
1 uF

N —

R125

MUX Expansion for Inputs

- v

out |2 NN

649

OUT# [0>—

- _1

u3s

74HC251

[N 1s bio 23l >——24vo
[Nsoio2d[ >——3Hw
[N ispio 28l >——2{v2
NS blozd [ >——vs
—2va
14 vs
[Nsoio g >——3ve
NS Dioa0l[ >——2{v7

SCAN ADDL 5V [ > i fsn
10

[SCAN_ADD2 5V [ >———{st

SCAN ADD3 5V [ >——21s2

f—o EN#

VCC|——

ouT

OuT#

GND

R128

G

R248
1.50K

T F—AN—

649

< SCAN_IN 4

R245

74HC251

u33

[PusH swz] [ >——4vo
so_ > 3 v
oAl o——2v

BBEE Crs#l [ >——{v3

15

14 |
13

12

[>—
SCAN_ADDZ 5 v 101g
[SCAN_ADDE_ M [ >——2{ =2

f—o EN#

vCC

ouT

OuT#

GND

| 16 4 3.3V

C154

il
I.luF

74HC251

T
6 %15%
L

U36
[N s oo 71l >——2vo vec 28 /
; |
[NISDIo 8l >——H7 C144
2 .1 uF
IN LS DIO 9] >——=Y2
[Nispoid >——Yvs
IN LS DIO_11 D—iw -
IN LS DIO 12 14 1ys
13 R126
EEEe@ O—2e gyl — T
[NsDo1al [ >—-121y7 649
R247
1.6 1.50K
AN ADDL5VI[ >——1 0 Ut
[SCAN A2 5Vl >——2%s1 1
[SCAN_ADDE_VI[ >——{ =2 -
3
7o e GND —i|
74HC251

3.3V

oV

Level shifters

<] [EPcA_RESET#]

u22
- 11pir 20
1 vee
199GE
2 18
[ScAN_ADD_ I > Al B1 [==———<__][SCAN_ADDI_5V]
SCAN ADD 2] > S {a2 B2 L
SCAN_ADD 3|[ > 4153 K]
[EN"Use PowER#][ > >{na 415 — ] [UsB BV ON#]
Low voLT#l > 6 1ns B5 (-4 —— " [BUF_Low voLT#]
7 1p6 B6 |13
m
8 17 B7 -2
R188
| 9 ls B |-LL NN ;
6.04K
L C36 T4AHCT245PW
47 UF —
16V
R382
L

1

100K

P 20-30

D70

U22 has Schimtt-trigger Inputs

R347
12.1K

ms Reset
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8 Channels of 12-bit A/D ADC notes

Input Imedance = 70 Kohm

TVS adds 1000-3000 pF

typ. MUX ON resistance = 120 ohm

021 022 PreCI S| On 3 . 3V Reg . typ. Delta between chan = 10 ohm

6
6
> D u23 Reading channel 0 allows
=3 1 5 3.300V  0.5% tolerance . .
ol —~ 21 d H emrezran=N R 2| d VIN 3.3v ? T calibrating out most error
s 1 < 1 RO7
L> AVAVAY 7 e NeH— 620 R52
. , 4.70hm L GND ' 2.00K
2
> c21 | LP2980A-3.3 .
D
T 10 uF i% i c22 i%
cLchr EN— 5 G Coam— 5 d 6.3v TIO uF
= s | v V% 12-bit ADC
PMGD370XN \NV4 PMGD370XN \VA
R59
NV
15K
ca7
T T T o i
i 1 uF
|
R174 R173 RL72 RL69 AUF |
18.2K 18.2K 18.2K 18.2K 0-3.3V levels u2s L
U27 3 NG VA 4
- 4 ,\F}m\;\l 3 oLk +———"] [anc ciK]
R372 u13 VIN
ANAN - fvee zi2 7 b 5T tmva21_pex 60.4 | cs# 2 —— ] [ABC_CSA]
100K 13 Lcm’ DATA|2——< | [ADC_DATAl
d YO z
R113 R114 RL15 RL16 14 so A — < [ADC MUX AQ] R68 |—<j OND
220 220 220 220 R373 | \s 10 A5 Al 314K R291 TIO nF: |2 ADC1218021
], s1 g — ] [rbc MUX AL 300K
look | BIEEE oy il
Y
[BoccHil > | R374 1y, En L6
[Apccrel[—> 100K S 1vs
R375 21ve oo Q20
[oc Gl > NN\ v VEE 6 o
B > | 100K b Op Amp gain = 1 or6
- 74HCT4051 \V4
Gain = 6 for 0-5V range
AVAVAY N F:
100K
[apc_crsl[ > 1 S
R377 ‘
[aoC crie] > AVAVAY 3 —— ] [ADC GAIN 6X
100K D
R168
18.2K
R378 G 5
[aDc el > AVAVAY
100K | — * 4 3
R379 ~t67 ~L66 L6 V4 PMGD370XN
feoc ol (5 A /\1/0\04\’ 18.2K 18.2K 18.2K
RL17 R118 i% i% i%
RL19 R120
220 220 R h2
Q23 Q24
6 6
D D U27 has typ. 25 pF on common
Ccween— 2] d [Ccre el [ — 2| 4 and 5 pF typ. on each Input
s 1 s 1 .
Assuming 100 pF max (op amp too)
3 3 . .
D b This limits max sampling rate to
s — 5 d ol — 5 d 50K/sec due to 2 uStime constant
S 4 S 4

R80
PMGD370XN % PMGD370XN % 0.0
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Gain = 3.3

300 Hz low pass filter

R360
100K

,\Fx‘f\, R110

4? 42.2K M

C|14|9 R109

<Jwn]

10-bit DAC Outputs

Gain

R147

1
o
w

¢

42.2K

300 Hz low pass filter

0-10V Out

R305 R303 124 8 7 R198
R311 R306 U5-B <:|
[ /\1/2\1/K\I T /\1/2\1/K\I T [ NV T 7 2" Lvs2a 60.4
. L . L R196 12.1K 12.1K
c170 c <J[bac chi] L L
T 7F T e J}V 60.4 Gara, Gars R199
R195 T 60.4
3 i } 0-10V Out i} 3
60.4 [Dac cai]
Input bias current = 250 nA max Input bias current = 250 nA max TVS91 2| 4|
20 typ. LM324 has 32V supply range 20 typ. DL D2
1
Needs 2V head room on top rail VN >— X v
—=1{GND
Sink/Source 20 mA L C159 J:
1uE BGX50A
50V h oD .
N Us-C
- 204 LM324
A8 ]
us-D>14
22 LM324
[anc_cHa] >— o o o o o o o
TVS41 TVS42 TVS15 TVS16 TVS17 TVS18 TVS39 TVS40
N— N— N— N— N— N— N
W\ W\ W\ W\ W\ W\ W\ W\
VAN VAN VAN VAN VAN VAN VAN VAN
TVS-30V_SMA TVS-30V_SMA TVS-30V_SMA TVS-30V_SMA TVS-30V_SMA TVS-30V_SMA TVS-30V_SMA TVS-30V_SMA
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High Side Switches

High-Side Switch

Source 500 mA

High-Side Switch High-Side Switch

Source 500 mA Source 500 mA

[EusEDI_veLus [ 7
e v > $
R329

FUSED1_VPLUS| > T

R159
18.2K

R160
R158 18.2K |
18.2K 1
R331 2 |g 80 mohrn | /\1/2\1/K\I G H
R335 | . 2 |s 80 mohm ANA—— 1 = 30V . : t DMP3098L
30V G Q37
/\I/ZYK\I ) lt} DMP3098L o &} it [EN Hs ouT 3] A ! Q29 °
Qa1 Exbsour s — — AAA—
= Q40
1

R336 1 031 5P R333 1 Q30 P 124K
B ES oIl AAA— ENESOUZl > AAA—
12.1K 12.1K ’_‘

=

w

D77 R370
* D76 * bEsoo3 > T AN/NN\N——_] [N_Es_DIo_3l
100K
] R368 A R369
S 7 | \{()\(){(V——G N HS DIO 1 — T | ' /\l/()\(){(\’_—g N HS DO 2 Max. Input = 30V N TVsss R330
_ C \ 12.1K
Max. Input = 30V N e Max. Input = 30V N a2 AN
AS\ e AS\ 12.1K TVS-30V_SMA i
TVS.30V_SVA i TVS-30V_SMA i N

High-Side Switch

Source 500 mA

High-Side Switch High-Side Switch

Source 500 mA Source 500 mA

FUSED2 VPLUS| > 7

= ¢ — ! R155
18.2K
R157 2
R156 18.2K R326 l L S
18.2K
323 2 |g 80 mohm | /\1/2\1/K\I el
R322 2 |g 80 mohm AAA 1 1 o 30V . ’ - DMP3098L
ANN—-4 L H 30v 12.1K N 6 5 o
D G »} . : t DMP3098L R325 1 Q28 5 |P
. 44 [EN_HS oUT 6l .
i N . . Q D—W
R321 1 Q26 D R324 1 Q27 3 : ’_‘
O—AMA— : O—AMA— 2
12.1K 12.1K ’_‘ i *
l l - D74
- — D80 | R371
D79 > T AN/N\N——_][INHS DIO 6
| R381 | R380 | 100K
— NNN—-—_] [N HS DI 2 = - ANNVN——JINHS Do 5 Max. Input = 30V TVS38
100K 100K . =
N R327
_ C \ 12.1K
Max. Input = 30V Max. Input = 30V /\
TVS-30V_SMA i

Technologic Systems Date Feb. 12, 2012

Title: TS-7520 High Side Switches

Rev: B Designer Sheet 12 of 21




High-Side Switch

Source 500 mA

[Fusen1 veLud > T
R170
18.2K
R317 2 |g 80 mohm
AN—————— AN - 30
12.1K G
is DMP3098L
H Q39
R342 1 D
Emsour 71— ANN— 3

i .
il

R362
> T | AN/NN——_] [IN_HS DIo 7
100K
Max. Input = 30V N VL9 ?w
é 12.1K
TVS-30V_SMA i

High-Side Switch

Source 1000 mA

> 7 |

R320 18.2K 1
—ANA—— G H
2 |g 80 mohra i DMP3098L
L o 30V = Q50

2 1K
T G
D
»E DMP3098L 3
L C175 . Qa6
R302
D—J\/\/\,—
12.1K |

|

ANNN\N——] [N 1S DO 10

> T

AN
A\

TVS-30V_SMA

Max. Input = 30V TS89 ?W
L

High Side Switches

High-Side Switch
Source 500 mA

FUSED1 VPLUS| > T

R171
18.2K
R313 2 |g 80 mohm
AN—————— AN - 30
12.1K G
is DMP3098L
H Q38
3

D
|EN HS OUT 8||:> /\I}?:\l/Z\,_
12.1K ’_‘
— * D71

R363
> T | AN/NN——_] [IN_HS DIO 8
100K
Max. | nput = 30V TVS26
\— T2k
TVS-30V_SMA L

High-Side Switch

Source 1000 mA

[EusED3_veud > I |
2 s
R163 L -
18.2K GQ}
R319 L DMP3098L
/\1/2\1/K\I 2 |g 80 mohm 5 o
: 1 T 1 —4H 30V 3
L »} DMP3098L
c174 = Q47
D
47 3
mD_q\F}?’\"/BV_ : T |
12.1K
- * Do1
‘ R366
Espoiil[ > T —= ANNN——] [N ES_blo_11l
100K

AN
A\

TVS-30V_SMA

Max. Input = 30V S %
L

High-Side Switch

Source 500 mA

FUSED1_VPLUS| > 7

R164
18.2K
R316 2 s
L

NN\ A
| 12.1K »} DMP3098L
3 i Q42

R315 1 Q33 D

EN_HS OUT 9| > AN/ —

3
12.1K
2

- y.

Hs pio of [ > T

R364

100K

A\

TVS-30V_SMA

Max. Input = 30V N ?MI
L

AN/\NN——_J[INHS DIO 9

High-Side Switch

Source 500 mA

R309 1

DMP3098L
Q48

BT ; Y
Max. Input = 30V Tvsea 1o
\__\ 12.1K
N\ %
TVS-30V_SMA é
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Low-Side Switch
Sinks 500 mA

EC—

R279
1.50K

| e

* D46

[sooi [ T ‘ !
D

Max. Input = 30V ™

L {44 )
A M <
TVS-30V_SMA S FET_AO3422

1 1

Low-Side Switch
Sinks 500 mA

D—|
%RZBZ
1.50K
i ) [ET500d

* D48
> T ‘ !
D

Max. Input = 30V ™

. {44 )
A i — Esord
TVS-30V_SMA S FET_AO3422

Low Side Switches

Low-Side Switch
Sinks 500 mA

<4>—< IN LS DIO 2

D50

> T | 1

Max. Input = 30V Ve o T
\__\ {_D' G
/\ H ) Eisomrd

TVS-30V_SMA FET_AO3422

Low-Side Switch
Sinks 500 mA

BI—
%RZBS
1.50K
i <JnNtsbio g
* D49
Eo0d > ‘ .
D
Max. Input = 30V N Q89 1
|
A\ {—| = ~) S o sl
TVS-30V_SMA S FET_AO3422

Low-Side Switch
Sinks 500 mA

< JInIsDio3l

DT —

Max. Input = 30V ves Q72 T
\__\ {_D' G
/\ H ~ S0y

TVS-30V_SMA FET_AO3422

Low-Side Switch
Sinks 500 mA

< JINIsDiod

DT —

Max. Input = 30V vsss Q73 L
\__\ {_D' G
/\ H ~ ) [EIsouTd
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Low-Side Switch
Sinks 500 mA

Low Side Switches

Low-Side Switch
Sinks 500 mA

[o—
% R273
1.50K
i <]

* D57
sooAr > T ‘ ,
D

Max. | nput = 30V g TVS29 Q74 m

— { o] )
AN . — B
TVS30V_SMA ° FET_AO3422

Low-Side Sw

Itch

Sinks 500 mA

< IN LS DIO 9

Ls DIo 9l > T —

Max. Input = 30V Ve Q76 T
P \__\ {_D' G
/\ H ) ESoud

TVS-30V_SMA

FET_AO3422

Low-Side Switch
Sinks 500 mA

< _JIIN_LS DIO 10

> T —

Max. Input = 30V g TVS67 Q77 {:
A\ L/ O EEwrm

TVS-30V_SMA FET_A03422

5VI[ >
i -]
LS Dio 8] [ > T ‘ 1
Max. Input = 30V N e
@ ==
Low-Side Switch
Sinks 500 mA
VI >——y
i | e
o
Max. Input = 30V .
T =

TVS-30V_SMA FET_AO3422

Low-Side Switch
Sinks 500 mA

>

%RZ?B

1.50K
i < JlN_LS DIO _12]

* D54

Ls pio_12[[ > T ‘ 1
Max. Input = 30V vs21 Q79 D—|
P \__\ {_D' G
AS L —[ENTsouT 12
TVS-30V_SMA S FET_AO3422
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Low-Side Switch
Sinks 500 mA

B

R267
1.50K

_JlIN_LS DIO 13
5016 3l > ‘ |
Max. Input = 30V TVS32 Q80 D_|
p \ZS\ @j & —JIEN Ls ouT 13
= L
Low-Side Switch
Sinks 500 mA
D—|
i ) INTS Dio16]
S 50 161 > ‘ .
Max. Input = 30V VS22 Q83 D_|
\ZS\ @j & —JIEN LS OUT 16]

TVS-30V_SMA FET_AO3422

Low Side Switches

Low-Side Switch Low-Side Switch

Sinks 500 mA
Sinks 500 mA
B—
V>
% R269
% R268 1.50K
1.50K
| <) INIsDhio1d
i NS0 |
* * D61
D62
\ S !
s oo 14> T — D
D Max. Input = 30V N Qe2 1
Max. | nput = 30V N TVS33 QSl@: AS\ {j G —E s our 18]
AS\ _| . - TVS-30V_SMA S FET_AO3422
TVS-30V_SMA S FET_AO3422

Low-Side Switch
Sinks 500 mA

Low-Side Switch
Sinks 500 mA

>
>—|
%RZ?Z
%RZ?l 1.50K
1.50K
| | < JINTS Do 18
‘ < J[NTsDio17] ‘
* * D60
D59
‘ Ls Do 18] [ > T ‘ 1
[spio 17l [ > T D
Y | _ 30V y: Max. Input = 30V \_ TVS24 Qs
aX. nput = \__T1523 Q @: AS\ {j G — [ENTs ouT 18
AS — © j TVS-30V_SMA S FET_AO3422
s
TVS-30V_SMA FET_AO3422
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Low-Side Switch
Sinks 500 mA

B

R261
1.50K

(N5 D619
5016 18] > ‘ ,
Max. Input = 30V \_ TVS46 054 D_|
AS\ @j G — ENisour 1
1 1
Low-Side Switch
Sinks 500 mA
[ —
i ) INTS Do 22]
o072 [ ‘ ,
Max. Input = 30V \_ TVS43 064 D_|
AS\ @j G NS o2

TVS-30V_SMA FET_AO3422

Low Side Switches

Low-Side Switch Low-Side Switch

Sinks 500 mA
Sinks 500 mA
B
>—|
% R263
% R262 1.50K
1.50K
| ) INTS Dozl
i - |
* * D42
D31
\ |
Ls Do 20| > —
I b
_ D Max. Input = 30V ™ Qs6 13
Max. | nput = 30V \__TLSW Q55€: AS\ {j G — B s out 21
AS L L/C —[Ex s out 29 o0V s 3 .
S
TVS-30V_SMA FET_AO3422

Low-Side Switch Low-Side Switch

. Sinks 500 mA
Sinks 500 mA
B
D—| %
$ | NS00
‘ < JlIN_LS DIO 23] ‘
\ e |
Ls pio 23| > T 5
M | 30V D Max. Input = 30V N Q53 {—|
aX. |nput = TVS44 Q59 5|
P N {;' A\ Ll —Emorz
AS _| . - TVS-30V_SMA s FET_AO3422
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Low-Side Switch
Sinks 500 mA

R258
1.50K

< IN LS DIO_25]

D32

g
_——l(———#\/\/»—?

ez
D
Max. Input = 30V ™
L {44 )
N i | e
TVS-30V_SMA S FET_AO3422

1 1

Low-Side Switch
Sinks 500 mA

< IN LS DIO 28

LS DIO_28 > T

Max. Input = 30V N Q57<
.
YAN {

TVS-30V_SMA FET_AO3422

131

G
— 1 [EN_LS ouT 28

Low Side Switches

Low-Side Switch
Sinks 500 mA

< [INLS DIO 26l

LS DIO 26 > T

Max. Input = 30V Tves3s @81 I
N~ {ﬂ
Z\ H L -
TVS-30V_SMA S FET_AO3422

Low-Side Switch
Sinks 500 mA

LS DIO 29 > T

Max. Input = 30V TvS50 Q58
N <
VAN

TVS-30V_SMA FET_AO3422

]
T3 L

G
— ] [EN_LS OuT 29

< J[INTS DI029]

Max. | = V Tvss4 Q62
ax. Input = 30 \__\ @
AN

Low-Side Switch
Sinks 500 mA

DT

131

TVS-30V_SMA FET_AO3422

< IN LS DIO 27

G ] [ENLs ouT 27
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Low-Side Switch
Sinks 500 mA

D—|
$R250
1.50K
i < _JlIN_LS DIO 30
*D40
[S Do 30] [ > T ‘ ,
D
Max. Input = 30V Tvseo Q88 T
\__\ {_D' G
/\ H ) ENIsourw

TVS-30V_SMA FET_AO3422

Low-Side Switch
Sinks 500 mA

WD—|

R254
1.50K

4»—(] IN LS DIO 33

D35

Max. Input = 30V N Q66<
.
YAN {

G

131

TVS-30V_SMA FET_AO3422

1 1

Low Side Switches

—JIEN_LS OuT 33

Low-Side Switch
Sinks 500 mA

>—|
%RZ53
1.50K
i ) IS B

* D39
ooz T ‘ !
D

Max. Input = 30V ™

L {44 )
N W ) Esora
TVS-30V_SMA S FET_AO3422

Low-Side Switch
Sinks 500 mA

>
i < JIN_LS DIO 32|
Ls Do 32|[ > T ‘ 1
Max. Input = 30V o™ as
AS\ @j = T B o]
LS and HS
Outputs can be
"short proof"
by FPGA polling
Inputs
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A/D Converter

o
]

R383
ViN [ Oo——ANN—
100K
C156
R348
12.1K 1 uF
1
1 —
1
R384 R385
P 200 [>——ANN——F—ANAN—— 2
100K 100K
Ciz3 Cl24

I

10 nF <|>10 nF
L

CAN Tranceiver

18K ohm = 18V/us

R349
12.1K

CAN Term

R108
89
R176 AUF O O
NN — 124
18.2K . .
4 SEL vee —
[CaN TxD][>——{ XD CANH |- J[caN H
o >——Hro  canpP
5 lvrer GND[-2—
I ‘ <
TJIAL050 — ‘
R66 R67 | |
3.24K 3.24K 1 2
TVS89
i | 24V
26V clamp
C104
3] NUP2105L

L

Xbee Radio

Digi/MaxStream

Z1gBee Radio

CN12
FB14
3 _
XBEE TXD|[ >——=—DIN vee L : ~N_ Ead
[xeeE rxd [ >——2{pout L
c138
pioo 2%
R251 1 UuF
Y8 RESETEI [ > NN 5 | RESET# pio1 |-
1.50K " L
pio2 & -
D03 -
XBEE CTs#][ >———221crse 1
Dioa L
—9 prRe 15
DIos 2
16 rrs#/DI06 A
plo12 FA—
PWM RSS/DI 010 F8—
L3 onsLpy plo11 -—
14 f\Rer

XBEE

10-pin 2mm socket
S5751-10-ND
56 cents / 100

Reset# must be driven

with Open drain

CTS# is an output
that can be used for

hardware flow control

Baud rates up to

230.4K supported

Temp Sensor

—— ALERT VvCC

>——51spa ADD
Eall >——2sa GND 2

U20

T
Il

<
C95
1 uF

LM73CIMK-0 ——

Zero suffix has

address at 100 1001

Best to Reset after
all power cycles

Set PD bit, Wait 50 mS
Then clear PD bit
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RIS 2x6 Array

RJA5 2x6 Array

Tab Up AlB| C|DJ| E|F

Tab Down G H .J K L M

ECE quote Sept. 21 = $5.19
OST = $4.47

OST# GJS600-8P8C66-S
Samtec# MODM-B-12-8P8C-U-34-ND

ECE# EC-MJIK731-Pa881GfSh-12S

CN1-A CN1-B CN1-C CN1-D CN1-E CN1-F
F1
Sooq >— AL solod[ >——-BL Soo [ >— - ADC o[ >———— DL ADC 5[ >——— Bl so NP >——FL
B2 P2
S Do 2 »>— A2 Sood »—— 52 Soo >—-2 D2 [so N NIl >—
oo >— A3 bs bio 2] >—— B3 Bspo 3 >—— -S| ADC o [ > DS ADC crel [ > E3 FDTCN | i S— A
Ad B4 c4 D4 E4 4
s plo 3 [ > AS A EoodEl > BS B bac ol [ > 5 C ADC cH3| [ > D5 D ADC o7l [ > E E s plo 14 > 3 I
A6 B6 6 D6 E6 6
cr D7 7 =
solod[ > Al s oo o[> BY DGac_cmol > [BoC_cral > [Eoc_cral [ >
[SDIo 5| [ > A8 S Do 10][ > B8 S0 13 > 8 D8 E8 IS0 IN P2 > F8
RM5_2X6 RM5_2X6 L RM5_2X6 L RM5_2X6 RM5_2X6 RM5_2%6
CN1-G CN1-H CN1-J CN1-K CN1-L CN1-M
Sooms >— S S pio 20l >—-HL1 soio sl >— 3L Kl L1 COM RS a5+ ][ >——— ML |
5 oo ) >— -2 5 oo o1 >—H2 | S oo 28| >— 2 S oo 3d [ > K2 S bio 32| > L2 COM RS 485 ][ >—— M2
ES Do 7l >—— - mSoosg|[ >—-M S oo o[ > ———8 s posl[ > ks s blo 33 > L3 S oo 2l [ > ——-M8 ]
= H = [MOD _BUSO 485+ [ > K4 [Mob_BUSL 48551 > L4 M4
H M5
s pio 17 > <3 G s Do 22|[ > HS s pio 27 32 J MOD BUSO 485][ > KS K MOD BUSL 485 > LS L Comt rxDl [ > M
< e - [EEDo o[> @ EEBo [ - = e
S bio 18| > G7 S oo 23| > H7 S bio 28 [ > 7 I K7 I L7 > M7
K8 L8 M8
s plo 19 > 8 S Do 24| [ > HE s plo 29[ > 8 A [ >
RJM45_2X6 RJ45_2X6 RJA5_2X6 RIM5_2X6 1 RM5_2X6 RJ45_2X6

MOD Bus O MOD Bus 1 COM Port

10-28 VDC

p ~A < 2] 14 | FRAME_4
. 3 i 16 | rRAME 6
20.3 mm width ° " - FRavE 8
HEAD2POS Zm TéOV 19 feRAME 9
i CH1 i X
DLW5BSN152 — 1 m——
Fe2 Fes % 1500 ohms @ 100 MHz i =
OSTOQ025551 = 2-pos. 5.08mm 1 90 mohms max
_ = = Technologic Systems Date Feb. 12, 2012
OSTTJ025152 = mate CHL not populated gic Sy
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