()]
leo!
I<I

Title: TS-7558 CPU, Ethernet, POR
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GO ALS! —8 l12ssp/GPIO_A1S o POE_45 . < JIPQE 45
_____ | 63 | 10 et
PTG ATe [ >———21{125WS/GPIO_A16 RAM_D8 o2 | POE_78 —1'p0E_78!
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IS U GLRGUR | 120 RAM_ADD10 22 {ADD 10!
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JTAG

5K LUTS 2 PLLs
2 6 - 9 blocks of 1Kx18 Block RAM
= p I n 12 18x18 Multipliers

Header FPGA with 5000 LUTS s

input PLL clock = 10 MHz min

FB4 HD1
I—A DIO_26 DIO_ 2522 — ('Djo 8!
D10 24 >—241pi0_24 plo_23-2— < 'pio 2!
BIO_ 2 >——22{DI0_22 pio_z1 (2L Do 2l iCPU_UART TX0I D—L
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1BOOT P CLK [ >—24 1sp1_cLk pI0_13H3 — )isDAl 15T TEST! D—'i 10 104 — < JicONSOLE. RYD! B3V > 136 lvcco o 102 JIUN-RESET:
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________ . 8 7 oy LI0_19,[ >——=—10 10 ———<_]1BOQT_SP1 MISO, 112 45 e,
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S Ri8 6 5 o GBI AG [ o——3H10 10_cLk 22— BOAT_SPL MOS!] 08— :
UTAG_ LK [ O— AN\ TCK MODE2/DI0 —=———<__] MODEZ; Interrupts < rmm e 137 133 e . 10 —=——<__JIEN OUT2#,
2261% = jee——=- 4 3 GRIQ_ AL >——5710 10 ==—-<_]BOQT_SPI CLK; 95 122 o mmmm—e 1 FPGA pi
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e ki 33 22 RS ES 1
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_____ —==>——](CL_CHL EN! ; AN, BIg- 7!
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D10 22! 10_CLK " B O
IN_CSSPIS F—— <] ARG MO A
DIO 23! >—& 10 T T T e e
MODE1 and MODE?2 states MODE1 and MODE2 ID 10 ‘231 116 o048 — IABC MUX AL 93 lof>———1 NAND D3l
; bio 24, >—==Jiock . T vecauxt e e
are latched when have 4.7K resistor ! o4 (AGC MUX A2 60 o &————] NaND_D4
vee aux2 e e
CPU_RESET# is deasserted pull-ups on WM-7550 10_CLK 220 N g5 = 10 DONEFE——— 1 'NAND_ D5!
_______ 72 [ U oo VCC_AUX3 10 EHER
lyaRTL TXDIL >——~H1O e __ o= -
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iUARTZ RXD! 123 110 IO_‘_G 83 Jvee_iTaG o e o
UART2 RXDI[ >—==" e e ey hd JTAG 41 e
UARTZ RXD! ol23 ETALLFET LED# 10 =& 235D
IfETH RIGHT \ED®A ' 83 e ————
IETH_RIGHT_LED#! ol43_ g DE
140
S (U VCC_PLL_O
B0 >—-210_cik o2 —— 80 cud o7 S
77 === VCC_PLL_1 \BUF_IN_1!
e o 65 10_cLk F————< 11§50 CIK! 16 o
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10— 0 Do o oLk L6z SR
ISEE SoEs | 144 69 = - BULIN.Z
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Board ID bits 5252 2 P
134 i v > VCC_INTL 10_CLK [22——<_]ICAN TXD!
10 80,53 o T R —
150 VCC_INT2 55 ICAN_RXDS
Pin 54 Pin 138 Pin 71 Pin37  Hex e o, 84 |\oc_INT3 N
o CFGO 10 —=——C_] BIC_SPAI - 10 F=2——_] EN_USB_POWER,
(weak PU) (weak PD) [ERGA_CONFIGH D—g 197 e ' 118 lycc_INTa 4 &
—25 {10 10— RTCSCh 10 o
o8t B[ >
TS-7500 1 1 1 1 F
o us
TS-7550 1 1 0 1 B UTAG DOUT! >——2821 sAc_DOUT 1 3 Lep1
e N 1 I:) 80
WM-7551 0 0 1 1 C UTAG DIN. JTAG_DIN LATTICE_XP2_144
P 81
JTAG CLKI [ >———==-JTAG_CLK
TS-7552 1 0 1 1 D puislpuiuiat ol AVAAVAN
UTAG_TMS! ——1JTAG_TMS Green Red
TS-7553 1 0 0 1 9 o 4 o o < 19
2 8 8 28 8 8 B 8 2 3 2 a 2 o o 2 DUAL RTA LED
TS-7554 0 0 0 1 8 5 5 5 & 5 5 5 & 5 5 5 & 5§ & 5 T
0 1 0 B IS I = o 3 3 R 3 5 8 o ] 8 3
TS-7558 1 A = - Al = \/%
TS-4500 0 0 0 0 0 226 1%
B R25
7552 and 7553 FPGA pin 93 = MISO VVAA
226 1%
RN2-A
Set CONFIG_MODE to NONE iz
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 :
— Technologic Systems Date May 20, 2011
ull-up and pull-down resistors . . . .
5 10 30K oh All 1/0 lines are tri-stated during power cycling
are 6 to onms H -
Title: TS-7558 FPGA, JTAG Header
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Micro SD Card Socket

64 Mbyte

DDR1 SDRAM

3.3vi (>
2
T T T T 1 1
L > T T 7 < Jiz.svi
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p——— 2 WADD_10! <9 1 A10
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Sode 17|AL2 DQO|-Z DATALOR,
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S 3 FRM1 D2 2 [DATA 05,
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P=———— —
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NAND_WRA [ >——" WR# NAND DO,
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------ 31 G 53! —— ro—— =
NAND. G [ >——2 csw D2 =2 — ) 'NAND 2! B3 [o—— A\ \NN\——<CJUTAG CLK!
""" 32 'NAND Da! 6.04K
. 17 D3 —==——__] INAND_D3! :
INAND_ALEI [ >——"ALE Da 4L ] 'NAND, Ba!
B =
WAND CrE [ >—-Lcmp D5 % (NAND_D5! The DDR clock differential pair is the most critical trace on the entire board R135
rm e
— —A\\NN\——J CONFIGH!
N BRTA > ——Lleusvy | aa 530 FA 5 N EReAtONTe
________ D744 . ) ) 133vi[ > 1 <] IMODEZ, 6.04K
eND1 S The data lines in each byte lane can be swapped on the RAM chip for optimal layout 4.7K
NAND_ WRA [ >——2 we#  enD2fE3-
GND3 [—— Example: DO and D5 can be swapped, but not D7 and D8 RNL-B R134
P = A
NAND_FLASH2 1 <__]ICONSOLE_TXD; L ISA!
- 4.7K ISDA
- . . . . : 6.04K
The trace length of each data line (in a single byte lane) and the respective ANLC
i ithi = ICONSOLE_RXD)
QS and DM signals must be matched to within 2.5 mm e ] CONSOLE RAC !
RNID o __
. ) L 1 < JUTAG TMS!
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 [
_ Q _ g ( Yy ) 2 <:| IPQ_U_-LC_.;
Or run them on different layer 4.7K TSPI_MOST!
RN3-B I
LI <_JJTAG DIN! 5
4.7K
—— RN2-C
B3VI[ > RNS-C o . 4.7K
=== | R I ‘ C Fo&— < iNAND BUSY# L
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f 3 c45 1
RN4-D RN4-B i RN3-D o . -
2.2k 2.2k 18 JCRy_CiKoUT,
8 4 u12 1uF —= 4.7K
. | 6
RIC_scul > - scL 8 o
< 1
RIC_SDAI > 5 1spa vee @3
_____ 7 RN4C ¢ 1 UN-RESET!
1 1 el LN-RESE L,
o BAT |2 ] — <JSEL 12C bus
T | RN4 is 4.7K ! :
7
Lixin L | RN2-D
T —_— RN4-A L, . 4.7K
Y1 -— | I | < IEU_SL"_SW_#E 8
2 4 —_— 2.2K
—={xout GND
1 II:II 4 K1 L
M41T00S p— - ‘
12 pF -
_2] 3 o |
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1.00K
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3.3V Regulator

FB7

B o—"""——

Cc28

1
Ilo .

R50

u17
3.32V nominal o

5 vin swie 220 <83

4 1pIN L C29 c30

e L 10 uF 10 uF
. ) 6.3V RE7 6.3V
EN PGND 15K
AGND - —
FAN2002 —

DFN package

FPGA Core

1.2V Regq.

2.00K €49

-

1 UuF u7 LUU
LOW VOLT#
LIvIN =]
v > 1.5-6.0V
R44 - 4 2% FT _
12.0K ECO 3% LP ? : VI
Low = LP
3
}
EN 2
1 c7a c51 c117
.1 uF .1 uF
R47 NCP584-1.2V 10 nF
17.4K ——
1.8V Regqgulator
———O
U19 L2
FB6 COIL3.3UH . FB10 Measured 420 mA load
1.84V nominal
B O>— S lvin sw 228 ' MO '
1 T o | | |
ca7 4 1pIN
C26 c8o
10 uF FB .1 uF c81l
. ] 10 uF RS 1
3.3Vl >——>1EN PGND 15K
= AGND —
FAN2002 7 | = — = —
DFN package
- R87
11.0K

AN AN

R91
4.75K

c119 €100 c101

Lo Lo T o]
Im Imnp IlOnF IM Im

C102

10 nF

e —

C71

Ci121 .1 uF

.1 uF
10 nF 10 nF

‘\HL—.
‘\}_’O’__.
— —
t—f —

C113 l C79

Ethernet
Analog 3.3V

ut6 ——0 ETH_3.3V
RO8

B AN Lvin vout |2 < JETH 33V
4.70hm 1.8-6.0V 2%

I i
J» 10 uF
.1 uF 3 6.3V
EN 2
GND T
— XC6221B332MR

2.5V Regulator

. R99
B3V AVAVAY

1 ohm

‘\F_/\/\/\,__e

R101
ICONTROI 25, > ’\/\/\,
Est. 100 mA load
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Input Power
5.0V to 30V

Power
Conn. re3

122 mohm typ.

PF3
PTC_1.5A_33V
_ I ciss
1 .1 uF \
50V é
j— 1SMB30AT3G

FB9

TVS14

N\

TVS-30V

600W

5V Power Supply (2.0 Amps)

E c33
uz1 A7 UF
16V —| l——*
7

T
L C40

5V

T

VIN vee 3.3nF c155
4.5V-42v
R61
—\N\—— AuF
ADJ — 3.24K 50V —_
2|s
RT L H
TS 1] Mo A— S(] i Q4 50 mohm 40V
i DMP4051
5 3|D L4
CUR_SENSE —_
Y Y\
GND 15 uH
PAD 3 !
D2
FB
1.25v R113 c32
AN ] S
10K
LM25085MY 54.9K 3.3nF

—1 C157

.1 uF
50V

E

R60
3.24K

I
I

- ; -5
c20 + co9

10 uF 470 uF

6.3V 6.3V
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RS-232 Transcelver

RS-485 Driver

FGES\Z

COM

U4
Licis 5%
Je . DBIM
1 co6 == u18 3.24K
. Xuww
Ugs X [ >——————H ™0 voc g
90 co1
3 20 TuF G S A > —HRro  xe [ l
c1 du ! J6
----- 3 7
4 U85_TXEN' [ >————21TXEN X- o
c2+ ) 5 ! DB-9M
- FRXEN# GNDF2—
1 c50 1 2 1
T v+ L 1SL8485_5V R65 TX+_(DCD)
3 3V 5V B - 3.24€ 5 {7x-_(DSR)
. 51 ¢ \CAN_ i [ >——2{RX+_(DTR)
- 9
UARTL TR > e — CAN T >———Rx-_(RN)
Level shifter RO e
12 0@ 13 TrTs
21 RxD 10
9 8 8 FRAMEL
&2 cTS
u1s co2 5 11
—5 f6ND FRAME2
. | 5V
DIR I A1uF 15 CON-DB9
__ 20 1 GND
- T - vee <83y —
0.0
UARTL —20p g8 oz — 485 Term
TATZ FRO >——3 a2 B2 -+ \FRANE >
= ———n 4 16 P ————— bl R35 -
185_RXD_ >——2A3 B3|-8— () RXD 4855V ole AN
ICAN_RXD) —S 1 B4 LS — < JICAN_ RXD_5\V) 124
BINK_T#[ >—F81as B5 |14 < JiEN OUTI#
ISINK_ 244 —L a6 B6 (-3 <] ENOUT#;
SINK 3#[ >——8{a7 B7[H2 < IEN OUT3#
SINK 4t >——21 48 B8l < JIEN OUT4#
74LVC245
R148 R149 R150 R151
6.04K 6.04K 6.04K 6.04K
-
s — CAN Tranceiver
TGE@
R34
c89
R48 1uF O O AVAVAY,
AV 124
17.4K
L 8 IseL vee 2 —
iCAN. XD [ O——2 ™*D CANH L AN TH
IEAN XD 5V [ >——"RXD CANL|-S . . RELD
5 1 vRer GND |2 ‘
1 2
TIAL050 TVS19
p— R66 R67
- 3.24K 3.24K 24V
] | 26V clamp
3| NuP2105L
C104
10 nF —
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USB Power Switch

Gy
R42 2
12.0K s o
1
R41 G |_
—AN\N\N——— t DMP2305
12.0K 60 mohmn
c48 D
— 3
UsE 57w L
< J'0UsB 5\

Temp Sensor

C B3¢
cos5
.1 uF
Uz I
—5 1 ALERT vee F— —
== 6 ADD L
SRAIL >———SDA
S >——3scL GNDF2—
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1ISO_OUT #1

4 |Isolated Outputs

Outputs rated for

200 mA at 40V max.
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Isolated Inputs

NP> T
1| BAves-2
D30
s SZ R170
140
2 Q15_ |2
| BC857C
oP1
TVS6
~ O\ R194 i L st
AS 25.5K | #
TVS-30V
$ R142 2 s e
‘ 6.04K < JUNL BV A
NN ! . FOD817D f15o
- 649
FOD817DSD
L
NP2
1| BAves-2 ‘
D31
v $
3 140
Y | 1ISO_IN #2
1 BC857C
TVS7 op2
\——\ $ 3 N i[5
AS R161
25.5K #
TVS-30V
$ R140 2 @ s e
‘ 6.04K <IN BV 21
R FOD817D
NN > , I\ % R1s3
L
UNP3'[ > 7
1| BAves-2
D32
SZ R172
3 140
Y| 1ISO_IN #3
1 BC857C
TVS8 Ops
N~ $ 3 . g
S R162
25.5K #
TVS-30V
R141 2 @ s oo
‘ 6.04K 9 CNNTBY 3
NN > , L

FOD817D R154
649

32V tolerant

1SO_IN #4

OP4

1 ———<C 5
30
3

FOD817D

FOD817DSD

1ISO_IN #5

OP5

FOD817D

1ISO_IN #6

OP6

] T
1 | BAV99-2
D33
R173
_ 3] 140
2 Q18 |2
. 1 BC857C
TVS9
AN 3
\ R163 |
25.5K
TVS-30V
R143
‘ 6.04K
LRI > , L
(NP [ > T
1 | BAV99-2
D34
R174
3 140
2 Q19_|[2
1 BC857C
TVS10
AN 3
AS R164
25.5K
TVS-30V
R144
‘ 6.04K
T RE > , L
UNPE' [ > 7
1 | BAV99-2
D35
R175
3 140
2 Q12_|[2
1 BC857C
TVS11
¥ 3
S R165
25.5K
TVS-30V
R145
‘ 6.04K
“ITE , l

1 ———<C 5
30
3 : I

L 4
130
2 N5V 6

FOD817D

50 KHz Bandwidth
Logic high = 3V-30V

UINPI> T
1 | BAV99-2
D36
5 R176
_°] 140
2 Q13_ |2
. 1 BC857C
oP7
TVS12
N L\ R166 : 1 : &Y
ZS 25.5K | #
TVS-30V
% R146 2 P
‘ 6.04K <IN BV It
INNT' > ! . FOD817D .
- 649
FOD817DSD
L
UN P8I > T
1 | BAV99-2
D37
R177
3 140
nall 1ISO_IN #8
1 BC857C
TVS13 op8
N~ C \ s 1 Y
ZS R167 é
25.5K #
TVS-30V
% R147 2 s
‘ 6.04K 7 < JUN_BV_8!
INN8l > L

FOD817D R159
649

Technologic Systems

Date: May 20, 2011

Title:

TS-7558 Isolated Digital Inputs

Rev: A

Designer

Sheet 9 of 12




4 Channels of 12-bit A/D ADC notes

Input Imedance = 70 Kohm

TVS adds 1000-3000 pF

typ. MUX ON resistance = 120 ohm
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Left

Right

2x20 positions of Screw Terminals
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POE Side
48V DC Input

Isolated 24V Out
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