U6 — ]
FB8
u voD_331-2 7 " ——CJEX
USB HOSTO DP) —=
USB_HOSTO _DP USBO_DP voD_33}-32
12 103
USB_HOSTO_DM| —==- USBO_DM VDD_33
Lo— N - - cr7 crs
[USB HOSTI DH[ »————{usB1_DP 128 L uF 1 uF
USB HOST1 Di D—LB USB1_DM VecA 20,33 123
- DEV_AN_33
R38 16 VDD_AN_POW 33 32 — —
/\é}é\, HOST_USB_RES VDD_HOST AN33 13
- VDD_AN_ETH33 |22 7 7 ) EH33
VDD_AN_ETH33 (20 |
127 I pey use P 64 crs c76
126 VDD_RAM_25 24— | Y| 1uF 1uF
128 fbev_use DM VDD, RAM_ 25 -5
e 125 HOST PLL 18|22
’\I/Z\O/K\, DEV_USB_RES Svs pLL 1838
Lﬁ : " ——]
- VDD_CORE._18 -
32
CPU_UART TxD] [ >—-227 {uaRT TXDO VDD_CORE_181= -
108 VDD_CORE._18
E voo-core o 10/100 Ethernet
VDD_CORE 18|28
109
GPIo A28l >—-228 1spl cso#  gpio_Azs VDD_CORE_18[=7"
119 VDD_CORE._18
GPIO A29][ >——=—-{SPI_CSl# GPIO_A29
SALCK [ >—-sp ik GPio_A27 27
116 RX+ 7 ETH
[SEMOSII[ >——==-{SPI_MoOS| Rx. |28
SPI_MISO D—& SPI_MISO  GPIO_A26 4 | _x+
R105
e 24 100 S | Rx-
- |25
Bl >——scucrio_ata s | Ic9|7
6
oA >——C1spacrio_a13 REF_RES|-22 AN | RX_CT ALlan L
11.5K
1UF
= ! ALIGN &
- 5
INT28|[ >———=-INT28/USB_INT RAM_DO |74 DATA 00 >
[Gero_Adl[ >—-211 InT20/GPIO_AD RAM D123 DATA 01 108
| 72 [DATA 02] —
GPLO ALl [ >—-12 {|NT30/GPIO_AL RAM_D2 =7 DA - [ 1 3|y or
RAVLD3 [T I [ - POE_RX|H——~< | [PoE_RX]
TAG CIKI[ >—-13 {uARTO/IGPIO_A2 RAM_D4 Bara.0d 10 nF 8
- RAM D5 82— DATA 05] i - POE_TX}=——<__][POE TX]
114 ram D688 ] [DATA 06 R104
[GRlo_ A3l [ >——=""12SDR/GPIO_A3 67 2 |y
8 RAM D7 21— — A [DATA 07 100 - o 9
[GRIO_A15l[ >——212SSDIGPIO_A1S E_45 ——_J[POE 48]
163 1[DATA o8] | 10
GPoALE [ D>——2112SWS/GPIO_A16 RAM_D8 p” o] | POE_78 —[PoE 78
RAM Do 22—
10 A
GPIO A17|[ >——=——12SCK/GPIO_A17 RAM D10 |81 DATA 10
rRam D110 4[baTA 11 11 Lep+
59
43 RaM D122 A [DATA 12 R20 Green
GPIO A22][ >———221 1 EDOIGPIO_A22 L 12
B - RAM D13 |58 DATA 13 ETH Lert Lep#| [ >——A/N/N LLED- S8
_44 | - 226 1%
GPlO AZ3|[ >—— LED1/GPIO_A23 RAM_D14 -5 DATA_ 4l o n
_45 | 156 J[DATA 15 SHD
Eacooud [ >— LED2/GPIO_A24 RAM_D15 ‘_ R [ 13 | ooy
14 Yellow
RLED-
a5 RAM_ADDO |95 ADD_00 R19
[CONTROL 25| —— [ADD 01]
R — 36 Y-conmer RAM_ADDL 32 ADD 01 [ETH RIGHT LED#|[ > AVAVAY: RJ_POE_4602
- V18_CONTROL RAM_ADD2 ——=————] |ADD _02 226 1%
ram_app3 |22 A [ADD 03l EC-MJKF4602-PAOS
34 1\v125 CONTROL rRam_ADD4 2L 4[ADD 04
La.t Ch v L2 > rer IN_1.25v RAVLADDS [ ADD 0] o0
__| l_ - RAM_ADD6 189 _ A{[~DD 06 '
~ 1 uF l ram_app7 |28 4[ADD 07] Left LED (Green)
BMLo——"VVV el | - 21 RAM_ADDS 27— [ADD_06] Link / Activit FEAE
226 1% [E2rEzZl[>——324>CLK_32768KHZ RAM_ADDg |88 5D 09 y
120 Ram_ADD10 22— q[ADD 10
[CPU_CLKOUT] = .
3; vecks CPU_CLKOUT|[ >— CLK_ouT RAM_ADD11 -84 DD 11 res
R39 us 1 4 106 Ram ADD12 88— A[ADD 12 0.0
D RESET# D—‘J\/\/\/ 5 2 [yee UN-RESET| [ »———CLK Q SYS_RESET# L
510
o RESET# |- 6 1 cLre GNDF2—
1uF 3 oo 108 ram_wr# 89— [RAM_WR#] -
[CPU_TCK [ >—-—— JTAG_TCK
L ][low voLTz 74LVCIGL75 - - RAM_RAS# 8 — ) [Ram Ras#
ST10015-2.9V 101 N
— AG TMY| [ >——=— JTAG_TMS 79
- 105 RAM_CAS# ————<__ ]|RAM CASH#
= (4G DIN] [ >—-""HJTAG_DIN 50
100 RAM cstt 22— | [RAM C#
O——-19 fmaG DO
R76 99 RAM_CKE2L-—— ]
AVAVAY: JTAG_RST#
1.00K
RAM_CLK# 22— RAM CLK#
RAM_CLKF2E— « [RaM L
41 7 RAM BAQ
XTAL_25_OUT RAM_BAQ ———<_ ]
42 ram_ea1 28— [RaM BAll
o7 XTAL_25_IN
/\X;\, AYAAY RAM_DMO {22~ — ] [RAM_Dval
680K 30 54
680K 30 | | 54
EPGA [ >—— c103 Ne RAM_ow === ][Rt ot
U9 | | 122 ks pou 40
I erl STAR 8132 RAM_ QS0 22— — (] [RAM 00
6 o< 10nF L] f_4 TEST_MODE_EN RAM Qs1 28—« ][Ram ost
XTAL-HC49
5
B[ > VCC  GND _j 25MHz —
=z zZz Z
4 C38 I T <‘ <Z( <(‘ <(‘
SD_POWER#E][ > Lo o3 % &
— BT PoweR e 2z 28 z s
[EN SD _POWER
DUALO4 EN _SD POWE a a a a oooooaoaoooQonaQ
c44 zZ Z zZ Z 2 2 Z2 2 2 2 2 2222 2
N7ALVC2GOADCKR 66 66 6666666660600
LU =  EREREEEEEEEEEEEER .
T - - | -
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JTAG
26-pin

Header

HD1

FB4
[ >———
—| 26
[0 2al >—-24
22
[Dro_22l >——==
>—-291

R18

blo 18>8

Wo ReseT#] [ >——18
[Boot st ad[ >—-14
[EooT_sPL_most [ >——12
[ [

CONSOLE RXD D———B
6

A ar [ o— AN

226 1%

@AaG DN >——H
[TaG VS| [ >——2

DIO_26 DIO_25
DIO_24 DIO_23
DIO_22 DIO_21
DIO_20 DIO_19
DIO_18 DIO_17
RESET# DIO_15
SPI_CLK DIO_13
SPI_Mos! SPI_CSt#
3.3V SPI_MISO
RXD MODEL/ TXD
TCK MODE2/DIO
DI GND
™S TDO

e G| T
- — ooz
--—biozdl
e oo 1d
b

15 IE
| o1

T
19« [BooT_SPL_miso
L. ¢ ][CONSOLE TxD

> () [moDEz]
3

]

HD_JTAG26_2009

[1TAG DouT]
Mode 1 Mode 2 Boots from
1 1 NAND Hash
1 0 SD Card
0 1 Off-board Hash
0 0 Off-board Fash

are latched when

MODE1 and MODE2 states

CPU_RESET# is deasserted

MODE1 and MODE2

have 4.7K resistor

pull-

ups on WM-7550

Console always is enabled

Use

to GND to set low

680 ohm resistor

Board ID bhits

TS-7500
TS-7550
WM-7551
TS-7552
TS-7553
TS-7554
TS-7558

TS-4500

Pin 54 Pin 138 Pin 71 Pin 37 Hex
(weak PU) (weak PD)
1 1 1 1 F
1 1 0 1 B
0 0 1 1 C
1 0 1 1 D
1 0 0 1 9
0 0 0 1 8
0 1 0 1 A
0 0 0 0 0

7552 and 7553 FPGA pin 93 = MISO

LEDO

FPGA with 5000 LUTs

PU_UART TX D—L

R21
GPIo A2l [ >—ANN—T
226 1%
[mac_Tvsl—>
>
R22
Oo—ANVN——
226 1%
LED1

XP2-5 has:
5K LUTS 2 PLLs
9 blocks of 1Kx18 BI

12 18x18 Multipliers

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

ock RAM

|—<j 32KHZ

are 6 to 30K ohms

All 1/0 lines are tri-stated during power cycling

c D
37 87 3
CPU_UART_RXD D—L_ 10 10_CLK f—_][moDE2] RN2-B
—13 1 ouT csspIN iP5 47K
28 88 4
B ad[ I0_CLK CLK+ 10_CLK JICONSOLE_TXD|
sl 50 10HA—— < [CONSOLE RxD) B> 136 fvoco o 10128 — " |[UN-ReSET] —
128 129
5 VCCOo_0 10|===——] [WD_RESET#]
ELMSA[ >—— 3000 ax ok 1022 ]
blo 1ol >—2%410 o2 ) [BooT SPLMiso
% 58 12 veco 1 102 [ECoUTiz]
[GPlo_aol[ >——=410 10_CLK|=——<__]|BOOT_SPI_MOSI 98
Interrupts < 137 | o 1ol o 10 < J[EN_out2#] _
%5 1veco_2 1022 [Exouts#] FPGA pin
A 16 o) 2 S | TV =T | 105 lvcco 2 10228« [EN_ouTaz] 139 must be
2c < BAL T 104 . .
D—? 10 lo=———<J[BUEIN 5 53 biased high
1o 10 —<1D2 [BUE_IN 6] 76 |\oco 3 10— [EN_SD_POWER]
> 7] o - lo_clk 2 NAND_RD#
[eEo_Azs) [ — o0 < JBENT R
128 GG ALE] o2 ——]
GPIO AL6][ >—— 38|, — < 1BUFIN 8 63 fveco 4
- 1022 <« | [NAND_ALE]
_40 1,0
101
10
sPl_cso#  leproaze][ >——"81i0_ak 107 e 42 veco s o<
- 10f—~——<_]IDIO 17|
spl_csi#  [GRo Azl >—2io L0 — 49 lveco s 1o_iNiT# 2% [NAND_BUSY#]
- ]
0 03 PEENC
>— %1 o108 s ”a
7|1\ erocmas VCCO_6 10_CLK 25— [NAND_Cs#]
. 125
9 |IN_crot 0 - WY FPGA pins [NAND_DIO-71)
_ 71 4
- 100, o ——C 54 and 71 o i ) (
loakr® VCCo_ 7 o224 [NAND DOl
I o= must be =2 NANS 5
10 10
113 )
D—_ 10 biased low 66 m
114 10
>———="110_CLK 1
115 IN_cssPI s -==——— | [ADC_MUX_AQ]
oz >— 2110
Giozal[ > 116 loj46 — [abc Mux A1l ”3 lol>—— ] [Nanp b3l
DIO 24 A8 1o ax VCC_AUX1
- 141 ) [5oC MUx A2 — 6 [NAND_ D4l
A
° 120 B 50 1vec_aux2 0 .
10_CLK — g5 10_DONE NAND D5
L  kocce VCC_AUX3
[UaRTL D0l >——4 10 48 1 o 1 MAND D4l
04 lop=—mm ] VCC_AUX4
>——+io 2
opPXl— (¢ BECad o142 NAND D7
UART1 _RXD D—LO 10
123 10 132 83 10 1;43—<:|
[uaRT2 RXDI >—==H10 73 B VCC_JTAG 121
10 lop===——"]
[ETH_RIGHT_LED#] oy i [385_TxeN|
140
Brozsi >—+Hio_ak 10— E ol o et
. vee pu_1 — EEm3
77
o5 10_CLK 16
—=I0 70 53 10_CCLK
loF2—— 1[50 g
62
10_CLK 22— [BUEIN_3]
[FPaA 2smiz][ >—-4H10 1022 <o 18
o2
ol134 YD VCC_INT1 10_CLK———<__]|CcAN TXD
SIE 59
ol130 VCC_INT2 olss — ] [can rxDl
26 02 84 fvee INT3 1
—=21CFGo 10— [RTc_spAl 118 10— [EN_UsB POWER|
FPGA CONFI G# D—F 25 127 VCC_INT4 47
TOE 10 < 10
PN Eav[ >
[F7AG BouA[ >——E2| smac_pour N
- _| 1 3| LED1
80
[ >————JAG.DIN LATTICE XP2_144
81
JTAG CLK S lraG ak
17 AVASSAVAY
[mac sl —>——2 A T™S Green Red
o — N [32] < n
a 8 8 3 8 8 B8 8 8 83 8 a a a a 2 DUAL RTA LED
P4 P4 P4 P4 P4 P4 P4 P4 P4 P4 P4 P4 P4 P4 P4 — -
6 6 6 & 6 6 6 & 6 6 6 & 6 6 6
™ N < — «— < foe} n [{e} ~ o - 0 n (2]
— - - - -
226 1%
B R25
226 1%
RN2-A
Set CONFIG_MODE to NONE 1 2
This allows all pins to be used Page 37 of Data Sheet (Hot Socketing) 4.7K
Power Supplies can be sequenced in any order
but must be monotonic :
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64 Mbyte
DDR1 SDRAM

Micro SD Card Socket

Lo
2
s T T T T T T T CJl2sv
: N Jan Lo Lo Lo Lo L |
aln €120 ce1 C62 63 co4 65 C66
R43 |'P' DMP2305 m 1 uF 1 uF 1 uF 1 uF .1 uF .1 uF
S Fowea > —AAA———1 H Df‘l——l uto 10 nF
12.0K 60 mohm
. . D C82 L 4 4 4 4 4 4
cio 3 -1 uF ‘113 VREF VCCINT is
| 1 ~<5{PNU VCCINT 53
[ R77 —— DNU VCCINT -
LUk [ADD_{00:12]] —
NN 00 — Lne vecioS WY/
N7 M
VCCIO 5
co3 DD 00 20 vedo R103
DD_01
Epol [ >——"{pATA 0 vDD 4 I I Db 02 31| A2 nel2s o2 100
32 (a3
[Sopi[>——24DATA 1 — [aDD 0% 36 | na |
. - 2Ly L 3 A LDQs L8 < 1[rRaM 00
[5D D2l [——paTa 2 ] ADD 0 391 e upgs 2L < Ravost] [DATAT00.35]
) GND ADD 10 28 ﬁ?o (
[ >——={DATA 3 41
[ADD_12] a7 |t 2
A 1 Al2 DQO 1 ATA Q7
v 12 —LINC/AL3 DQL = Lala g0
[>——2{comvanp DT ATA 04
FRV2 20 26 DQ3 3
RAM_BAO ——— BAO DQ4 10 Dﬁ¥ﬁ 8:23
oGl >——qak PRV -1 RAM BA1 -2 {ga1 882 il IRDATA QL]
e 12 Do7 3 DATA 00
RAM DMOI [ >——22 Lom
CONN_MICRO_SD 1 47 54 DATA R
— PR >—| [RAM_ DM ——{ubm ng 56 [DATA 09
D010 2L ATA_10
e - DO11 gg DATA 11
R51 [RaM RASK][ >——=20| Ras# 881:23 52 AT 4
200 [RAM_CASE] [ >——220| cas# DQ14 |53 AIA L4
NAND Hash —>—] e
a.S [Ranv_cke » 6
44 GNDIO 17
CKE GNDIO 5
GNDIO Tg
Cc67 GNDIO
| RAM CLKE][ > 46 1 oL GNDIO |82
[l 45 —
1uE R106 P> CLK onp |3 -
u13 100
- GND
- 24 66
12 [ >——=dcs# GND
) veer =< B3 RG> -
voe? -
[NAND_RD#] [ >——=-{RD# 2 DDRL_RAM 1
18 |\ b0 ——] -
ow-~ —— ] [anp o] DDR RAM Notes R136
[N cotl [ >———2] s b2~ ——C ] [NAND 2] B[ O \N\N\——J[mac ad
132 [NAND_D3 6.04K
NAND ALE| [ >——L11 ALE i
D4 ———"]
16 42 . . - . _
——{cmD D5 =~ The DDR clock differential pair is the most critical trace on the entire board R135
; 06 22— [NAND D6 RNL-A -—A\/\/\——__] [FPGA_CONFIG#
NAND BUSY# | >———BUSY# 74—« [NAND D7) — 11— 2 <] [vooed] 6.04K
GND1 F— The data lines in each byte lane can be swapped on the RAM chip for optimal layout 4.7K
[nanD wer][>——2wey  GND2 52—
GND3 [——— Example: DO and D5 can be swapped, but not D7 and D8 RN1-B R134
NAND_FLASH2 o I <] L AAAN——<] (120
p— 4.7K
- . . . . 6.04K
The trace length of each data line (in a single byte lane) and the respective RNLC
. L 5—6
QS and DM signals must be matched to within 2.5 mm e -
7 RN1-D 8
| | — | rrewir
Address and Command signals can be grouped together, but must be isolated 4.7K
from data and M_DSQ and M_DM signals (by at least .5 mm RN3-A
_ SQ (- g ( y ) 11— 2 -
Or run them on different layer 47K D_l
RN3-B
2 4 < 5
4.7K
RN2-C
> RN3-C ATK
| 2 & < 3
4.7K
7 3 o5
RN4-D RN4-B RN3-D _
2.2K 2.2K '_| I_l r—8 < [cPu_cikou
8 4 u12 AuF —— 4.7K
6
RTC SCL| > | SCL
8
5 vee ] v
RTC SDAI[ > SDA c
RN4-
7{our , 55— 6 <JE 12C bus D—|
BAT T RN4 is 4.7K ! 22K
7
Lixin L c83 RN2-D
AUF p A 4.7K
vi < 3
2 4 2.2K
K1 1

—— XOUT GND ——
1 II:II 4

M41T00S
12 pF

XTAL_SMT_8X3 R75

1.00K
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C102
0

——
&
-
5t
——
B
-

8
-—

Ba[ >

3.32V nominal

:

L3
COIL3.3UH

3.3V Regulator

B >—— N

FAN2002

DFN package

—o0

XC6221B332MR

Ethernet

Analog 3.3V

v LDO

1.2V Req.

R99
NN
1 ohm
R101
NN
100

2.5V Regulator

B>
[CONTROL 25| >

ed 420 mA load

Measur

N
i

C108
10
—o0

——

|
L Cl1
Tlo nF
€L
Date

Est. 100 mA load
[
|
F T a1
..

[
Lo
T
-

1
3
t
?
L c23
TIO u
-

i
——

- —

C117
10

——

FB10

8-
——

e

1.84V nominal

§ 3
A 1

R54
0.20

5
2

il

L2
COIL3.3UH

VOUT
1.20V
2% FT
3% LP
GND

W
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11.0K

——\A— |

NCP584-1.2V

1.5-6.0V
Low = LP

VIN
ECO

FPGA Core

R50
2.00K

;

LOW VOLT# D—%

I

1 uF

1.8V Reqgulator

vl

R44
12.0K

|
%

FB6

mD__NY\

[32]
5 £ 2
[a)]
PN|iT
Q|~
<
S
g |8
zZ =z = S
> o m g ©
r o
<
n © N
LL
o




5V Power Supply (2.0 Amps)

|nput Power
5.0V to 30V vin

122 mohm typ. ——4—C

I

Power

PR3 ] C33
u21
CO nn FB3 PTC_1.5A_33V — 47 uF
) 8 16V —
— Y Y\ e YV 9 |
I %— % T i VIN veelZ—J 33 nF c1ss
4.5V-42V
[Power: [ >— Cis R61
[POWER] C158 10 uF C156 R70 ]
Power ][> TVS14 50V 91.0K L —VVN— LuF
1uF \ 1 uF ADI|— 3.24K 50V -
50V \ S0V 2|s
VAN = L oy LT 50 monm 40V
i 16 G Q4 mohm
FET_GATE
FBS — 1SMB30AT3G | 0% — - Q} DMPA051 5V
600W 5
3 D L‘l
i CUR SENSE|>—— L
— 4 % TV 1
—~lenp
15 uH
- o] 1 T |
- PAD 3 D2
125v 78 R113 c32 .\
J— —AANN ,__T__| l__ R88 Cc20 C99
i LM25085MY 54.9K 33nF 10K 10 uF 470 uF
— L c157 6.3V 6.3V
1 uF é —
50V
|
' R60
3.24K
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3.3V &—— b5V

Level shifter O DO e
7
12 o@ 13 RTS
: Fo FRAMEL 10
9 o@ 8 8 lcrs
u1s co2 —SGND FRAME2 11
[t —
1 1 i 15
—— DIR .1 uF CON-DB9
- L 199GE o - o R82
0.0
UARTL ROl >——21{a1 p1 |18 SP202 — 485 Term
Dol > ——2n | Y S L A >
Es o > ——24{a  msHE— ] e AN )
CA RO >——2{m B4 5 — <) [CAN RXD_5M] 124
[SNK1#] >——C{as Bs [-14 < J[EN_ouTi#]
SINK 221 >——"{ A6 B6 (12 ] [EN_ouTz#]
BNK3El > 8 a7 B7 -2 < J[EN ouTs#]
[SNKCarl >——2a8 Be -1l < [EN"ouTaz]
oND R
74LVC245 l
R148 R149 R150 R151
6.04K 6.04K 6.04K 6.04K
n
e | CAN Trancelver
CAN Term
—— 1
|
C89
RAS 1 uF O O NN
/\/\/\l — T 124
l 17.4K 8 ——
— SEL vee —
N[ D>——Hm™0 A A
[CAN RXD 5V [ D>——HRx® CANL 1 I A
5 ‘
VREF GND
| o
TJA1050 TVS19
— R66 R67
- 3.24K 3.24K 24v
i | 26V clamp
! 3
L NUP2105L
C104 L
T 10 nF —
e
Technologic Systems Date May 20, 2011

RS-232 Transcelver

U4
1
————— Cl+
16
Vce
L C96 i T -
.1 uF
L co0 oL
L3l 1 uF T :
z_J )

UART1_TXD >

V+

11 {@c 14

RS-485 Driver

|~<j

R64
u18 3.24K
o >———241xo vecE—
Exp s [ >———L1RxD x+ |8 ]
B e[ >—— 31 TXeN - oL i

COM
DBOM

J6

DB-9M

1

TX+_(DCD)
6

I—o RXEN# GND|2—
L 1SL8485_5V l R65
Z — 3.24K

TX-_(DSR)

[>——4Rx+_(DTR)
>——2RX_(RI)
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USB Power Switch Dual USB Host

FB11

A~
BI> T [Lse vl >—
i j [SB_HosTI oMl
12.0K S >
1 Q3 [OsB HosST1 DPlD i
|_
R41 G
l AVAVAY: t DMP2305
12.0K 60 mohim
ca8 D
3 TVS4 2l 4
.1 uF
D1 D2
1
' = v T vr
—2 e B
68 I
1 uF 1 Dua
— BGX50A 5
- 3 UsB
1 q
- 5 FRAME ?0
FRAME
|USB HOSTO0 DM||:> 6
g FRAME ﬂ
[Use HoSTo bRl [—, I | FRAME
CONN_USB_DUAL
v 2| 4| FB12
DL D2
FRAME| [ >
B>

1 Vi
— 31D
Cc46 —
1 uF

BGX50A

I— —

Temp Sensor

< 1Bad
l T
u20 T
—S {ALERT vecl3 ?
EpA >——8{spa ADD =
B >——4saL GND |2
LM73 —
LM73CIMK-0
16 MB Phase Force Boot
to SD card
Change memory
SD Boot
u24
1l voci= T B3V OO < [uopez]
[>————T e DNUL j— L ca1
WL T aw -
Push Switch T e
>—8lo bo1 DNUG 22 -
E—G 1 HoLp#_DQ3 oo
g . PCM_SPI_128MBIT
PUSHSWilRT ] 4L % JI.W()T)K
= o s S U24 is not populated Technologic Systems Date May 20, 2011
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B >——
2 }
4 @
8 mA l
R180

MD—I

| % :

8 mA l
R182
240

Gz >

1SO OUT #1

4 |solated Outputs

Outputs rated for
200 mA at 40V max.

1SO_OUT #3

oV orio 70V
oP11
4 TRAN_ZXTN620MA
= [oUT P3|
4 TRAN_ZXTN620MA — B 1 -
3
3| 030 2] . Q32
1 80V TVS21 [ 3 80V TVS23
3 T ) N
~ AS \ R184 FOD817D R185 2
FOD817D 181 240 A TVS-43V
I TVS-43V
Vf = 1.2V typ.
Vi = 1.2V typ.
P | T e — | e cra
< JlouT_N1
or12 70V ops 70V
4 TRAN_ZXTNG20MA R 4 TRAN_ZXTNG20MA < oo e
Ead>——4
3 3
1 Qa1 VS22 2_} 1 %3
3 TVS24
T 80V \__\ [ T 80V \__\
FOD817D R183 2 AS 8 mA l R186 FOD817D 2 AS
240 Vs-43v 240 5157 TVS-43V
Vf = 1.2V typ. | | VF = 1.2V typ.
] [oUT N2 Eﬂmlmi[:j»«—J ' | < JlouT Nl

5V ——>

Buffer for Isolated Inputs

3.3V

u22
r L bR 20
- 10— vce <_1[3.3v]
———0 OE
[Nsv i[> Zim B1 {18 —JBUFIN 1]
INsv 2> S B2~ JBUEIN 2]
sVl > e E B3 {8~ J[BUFIN 3]
INsva[ > 2> a4 B4 12— [BUE IN 4]
Nsvs [ > 6 1ns B5 (14— ] [BUF_IN 5]
[Nsvel[ > L {ns B6 [-13-—<[BUF IN 6]
NsvA[ > 8 a7 B7 12— JBUEIN 7]
Nsval > 2 {ns T e i | VS
GND O
74LVC245
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|solated Inputs 32V tolerant 50 KHz Bandwidth
Logic high = 3V-30V

IN P1|[ > T IN P[> T
1 | BAV09-2 ‘ 1 | BAV09-2 ‘
D30 D33
. $ R170 . $ R173
_3] 140 _ 3 140 —
|1SO IN #1 |1SO IN #4 T
| — | —_ 1 | BAV9O-2
2 Qi5_ |2 > Qs |2 D36
L1 BC857C — 1 BC857C — . % Ri7s
TVS6 TVS9 T
M R104 | 1 — B N - 2 L S . 5 I SO_I N # 7
ék 25.5K ' #@ AS 25.5K ! #@ |
TVS-30vV . TVS-30vV R 2 Q13 |2
‘ %gu&z}( 3 7 | v ‘ %?&1 El ; | | 1 BC857C .
P7
T | I FOD817D riso T | i FOD817D se \__1512 3 IS l L]
FOD817DSD FODS817DSD ékwsaov 25.5K #
I L ‘ o) 2 T evx:
NP> T IN P[> 7 IN N7I[ > - l FOD8L7D %g&gs
1 | BAV09-2 ‘ 1 | BAV09-2 ‘ FOD817DSD
D31 D34 é
% R171 % R174 N
3 140 3 140
| — IN P8 > T
1 | BAV09-2 ‘
Y | 1SO_IN #2 Y| | 1SO_IN #5
1 BC857C T BC857C w0’
| TVS? or2 | TVS10 oPs _=l
N\ 3 < N\ ° — B
R161 ' 1 R164 ' 1 ‘
N % | #@7 N % | #@7 Y| ISO_IN #8
‘ %gl&o}( ; 3 % < JINBv2l] ‘ %?&1 : & v sl 1 BC857C
.

N

3
TVS13 o8
N N[> I L FOD817D R153 NNE | FOD817D R156 3 4
649 > 649 S \ R167 I 1
25.5K #
TVS-30V
L é ‘ $ R147 2
l

& sl
FOD817D R159
649

IN_N8 >

= T
|

D32 D35
R172 R175
3 140 3 140

1SO_IN #3 I1SO_IN #6

2 Q17__|2 2 Q12 |2
L1 BC857C | BC857C
VS8 oPs TVS11 OP6

-
% 3 1 4———<:|@

3 4
N\ ! Y
R162 S R165
25.5K 25.5K
TVS-30V
2 2
R141 R145
6.04K <] 6.04K <]

N

‘ 3 ‘ 3
T T
FOD817D FOD817D
o - . %z&s‘* > | i ?g
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4 Channels of 12-bit A/D ADC notes

Input Imedance = 70 Kohm

TVS adds 1000-3000 pF

typ. MUX ON resistance = 120 ohm

typ. Delta between chan = 10 ohm

Precision 3.3V Regq.

R115-R118 not normally Populated .
B[ >— u23 Reading channel 0 allows
1 5 3.300V  0.5% tolerance . X
[an_sv [ >— : : VIN 3.3v ? T calibrating out most error
R97
> AVAVAY, 7 EN NC-— (?5230 R52
4.70hm L GND ' 2.00K
R115 R116 R117 R118
3.24K 3.24K 3.24K 3.24K c21 2 | LP2980A-3.3 :
10 uF i i c22 1
03V 10 uF -
1 - i
[Aoc ol [ >— > > e - |
R30 —
D«J\M__Ti
221K

S g iy i 12-bit ADC
A\ A\ N AN s

TVS-30V TVS-30V TVS-30V TVS-30V /\4/7\5/K\I c47
o -
L Ry 1
1 1 1 - || 1
_ _ _ _ .1 uF —
RL22 - u25 |1
47.00K
il 38 0-3.3V levels N R rroweT
’ 4 i 3 VIN
U4
16 3 1 6
vee z T +/2‘/LMV321_DCK I cs# =———__][ADC Cs#]
5
13 DATA|=———_] [ADC_DATAl
Yo 11 RO GND
" so=———[anc mux_aq] R132 4.75K
vi 1 a2 — ADC121S021 |2
— ], si——< ' o
- Y.
R130 2F——<] 4.75K
— AVAVAY 12 1v3 —
43.2K i 1 va ENg 6 — - _
‘ 5 Y5
21ve GND S 05
4 7 6
R121 Y7 VEE .
47.00K 5 Op Amp gain = 1 or 2
R120
74HCT4051
ADC CH1 —— H —_
[ancchil > — Gain = 2 for 0-5V range
47.00K L c 12 — < [pbc cAIN 2X]
—_ ADC GAIN 2
1 S
R123
A 3
fanc crigl [ [UsE_sv ol >
47.00K D
5
Ri124 G <
[ADC Gl > [
47.00K —| R128 4 S
47.00K
R74
R125 R127 DUAL_NCHAN 100K
> : AVAVAY R126 47.00K —
47.00K 47.00K N
R109 R110 i B
R111 R112 —
220 220 220 220 — -
For 12C ADC
Q7 Q8 3.3}
6 6
D D
R69 R68
2 2 3.24K 3.24K
L eNl > e EomeN > G
S 1 S 1
[>J
3 3
D D
EE e Eomm> ——— >t c
S 4 S 4
R92 ?9735K
4.75K DUAL_NCHAN D ’ DUAL_NCHAN
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2x20 positions of Screw Terminals

Top Row Bottom Row

P1-A P1-B
Left O P L eft O R oW
O P O =
O P O =
O E——— O 4 R80
O P——dl=l O [ ) FowERd] NAN—— e R80 is not populated
O P O | -
O < O H -
O PF— O O (= ANAN—— ) o]
O 9_—<:| O 19 0.0
o P O =
R83
P2-A 2.8 AN
O 1 —<:| - O 11 ::l 0.0 4L
—— —
O 12 ] Q 12 I—G
O P - O = & IS
Q - O 16
O P—<mm O
O - O o=
o B & v O -
19
O : < O <] [out_p4l
Ri g ht Q 10 <] -_OUT N2 Ri g ht O 20 - -OUT —
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POE Side

48V DC Input

| solated 24V Out

POE_24V
BAVO9
D40
TVSAL .
s "l>|’ c|14|9 198 ‘ 24\ nominal
FB13 5uF (min) Input FHliter L|<} ll>( | 45.3 1% | I N
100 pF !
DT I ! / . lew L.
TVS-58V
Joow lam | s : ~ | o
c132 c133 C140 C130 2| o 7 ” T 50V
1uF 1uF
i Tow Jow Tar T2 g% g | 1 L
100V — 1 B — —
—= C141F - | | | i L Q9 . L _12] h h
lu TVS40 )
100V é 2 5 200 KHz typ 10 | 1
[ T — 1 NC
TRANS_FET_FDC2512 XFORM_POEL3F-50L ‘ T
FB14 R191
150V
25.5K
BoE > 208 > POE13F24L 7o
3| Q10 64.9K
g 1 6.5Vtyp. |
[M[—
Green T T 2
A LED
LED2 R137 '
¥\I@\4 R200 R201 R202 6.04K R193
0.10 0.10 0.10 R160 25.5K
! BAV99 OP18 049
L
D41 4 1
2 1 - R31
’—l>= 221K
o 3 1.2V typ drop
I q 1 5 2 |
$2.36 @ 100 L
L o142 Direct from LinearTech LTV357 — 3(‘:?l>4n8F
T .1uF Uze 1M 3 u29 |
100V
13 {\/pORTP pvccl —— I
3 L c153 1] Z\ 1.24v| 4 |
—S1ne NGATE —— LluF 2 A\ |
R199 14 R139 25V 1
5 | reLass SENSE -
A I 2 6.04K 5 TLV431_SOT23-5 ?gOOK
ITHRUN C147 '
| |
7 1 VPORTN PWRGD# L Qllg [
R138 1020|gva
10 fpout vrs L2 AVAVAY n
6.04K I
1 1 peND PGND 116 L > L
8 1 peND PGND 2 o2 -
[POE_GND] -
Full Wave T <
LTC4267-1
Rectifiers |
. —-0 GND
Nominal W1
+
48VDC IN L
POE RXD——SN
- 2
[PoE_ TXI > 4|7V
RECT FW1A
W2
R 1 BoE]
POE_45 D——SN
~ - 2 -
. ;
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