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MFP_15 |-BL7
- MFp_16 [-AL8
17
B13 | vep 30 MFP_17
A3
A3 | \vrp 31
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DDR3 x8 RAM

2 Gbit RAM chips

512 MB RAM Total
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A A%, Ti2 f s g Moo | &2 BALDE, Faam N7 a4 VDDQ2 [ E2 BAN DI0G 5T EALALE —— 17 |A13 VDDQL—=— _
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IRAM_AL3) P31 A 13 F9 DQO B3 RAN DO, ——NCc A os o
RAVL AL Rid | =Nc PR o T F9 DQoB3 RANL D38}
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wog_s |2 BALDL) Ho DQ2}-C2 BALDY, HLNe bQ1r* S
MDQ o |4 RAM. DQ9 —NC c8  |=r--- . H9 | DQ2 RAM.DIO
R5 IBAV. D10} J7 DQS IRAM_DO3, NC c8 W Nzomm== 1
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RAM CAS#i[ D>—— spcas# L ; J2
BAM_BAG, [ >——==~BAO L - J2
______ U9 === K8 RAM_BAO, [ >——==—+BA0
IRAM_ WE#! ———{ SDWE# | No. iRAM BAL [ >——BAL C3 —m=mm—==a - =-C ) K8
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IRAM CkEQ| . >——R71 sbckeo opry -4 'R‘fh%?é’lDi gE# IRAM_CLK! >—Fl ek
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s T ——Y2| spcikos AL S CS# A cs0A [ >—H2 sy ZQ
cALPAD |-M4— WA A [ >—— 3 {RASH B2 RiZL F3 03
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Termination

Resistors
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10/100 Ethernet

FBS
Y Y\
o 220 ohm
B3V [ D—
FB6
~ - -
220 ohm |
l c147 l 193
AUF AUF 51
1 uF
=== 6.3V
R73 13.3v1 LAN8710 can power
Uz-C —W - — - sequence in any order
4.75K -
— R55
- 2.4K
u13
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MDIO. MFPt01® | - Y Internal 1.2V Reg. 10/100 Ethernet
MDC  MFP_100 | 17 VDD_1A can be turned off '
MbC voD_2A | i i
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TX_EN  MFP_87 14 30 | T 2
| CRS RXN ETH RX M D>——=TX- boE 4512 Sl
Al 45— IPOE 4
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FPGA with 8000 LUTSs

ISMC_ D[0Q: 15]!
N e ——— -
1D10_100°54]
4
1SMC_DOO! 141 110 Bo 10_ga 82 \D10_00! C P
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ISMC_D15! 10 87 30 o 49 lvceco s Tol:7] o m— g
— 10_85 DIO]14; s < B
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————— 30 37 1 I | t o =
&UC oKl > — 30| 1015 ——— <SR :
BMC LU 10_CLK_B6 10_85 o 33 |\eco 6 10 82102 SRCLK After FPGA_RESET# is deasserted
1SRy [ >———=210_87 0 S - - — ] S POWER#
_____ TRl - — 3] Te ) pppinininl
SMC csiAl >———28110_cuk_B6 43 = A — < ACT LED# Assert EN_AVDD_OTG#
S 143 10_B5 D10 17 VCCO_7
ISMC_LLA#I[ >————""710_8B0 44 Bio- 3! 14 32 -
10_B5 s Veeo_7 10_B6 Then wait another 10-20 mS
36 15,3775 10
______ 10_B6 D10 _19, 10_B7 " -
SMC Bus SIS 13 | our csspIN B7 - before "Un-resetting” CPU
----- 10_B4 12—
MC BELF/\L >———2110_DONE_B7 18 ey I
frO m C P U rve BESH 142 | |5 go 10_85 Do DLo_38
ISMC_BE2# [ >——-="410_ R R
______ | ) 10_B5 |22 1DI0"72} 3 10_po 122 151039
[ >——=110 87 ———— VCC_AUX1 N
SHCWERE - 10_B6 32 1Di6-74! ol 10_o 22 1Di0_40]
(SMC_RD#! 66 J== = VCC_AUX2 124 i
oo 1L IN_csspis_B7 10_84 Lo 2o 85 10_Bo D10 41,
SMC_IRQy - - VCC_AUX3 123 .
e —29 110 B6 70 == 117 10_BO—=== LIo 42,
— 10_B4 IDIO_26, VCC_AUX4
USEDEV_ i[> 120 110 cik_go o B33 1510 27! =30 10_B2 |22 1D10_43!
pigkhiniyiod . o A Plo. 21 B30 >—1 - st
USB DEVR[ > 10_CLK_BO 10_B4 L2 D10 28! 83 10 219t D10 44!
_________ 78 15550 VCC_JTAG 107 S
CPU_UART TXDI D—l_ 10_CLK_B3 10_29, 10_B2 IDIO_45,
20 e
1082 Input 10_CLK_B1 |14 1510 46!
------- 1 103
IFPGA_25MHZ [ >————=—"10_B2 IN ) = 140 lyec pLL o
. 2 o B34t 4'DI0_30) o
\EPGA_RESET#1[ »————=—10_INIT# B7 IN 01 TR VCC_PLL_1
o B2l — 31 ————
100 oy 10_CLK_B1 116 ID10_47!
10_B2 0.3, 199 o
104 P 10_BO IDIO_48,
10_B2 DIO_33, 89 ===
10 B2 =~ DIO_49,
113 e EPSA_ LA > 24 { e INTL 10_o3% IDiO~50!
10_B1 O_3h o
===y VCC_INT2 R
10_g1 115 IDIO_35, 84 10_go 132 D10 51!
e VCC_INT3 o
261 crgo 10_go 121 DIO_36, 118 10_go|-L2L Di0_52]
R VCC_INT4 ——n
25 87 DIO_37 - 131 D10 53!
22 170E 10_CLK_B2 DIO_37) 10_BO DIO_53;
10_go|L3% ID10 54!
__________ 82 ul4
YEPGA_JIAG_DOUTI[ >——S221JTAG_DOUT B8
————————— 80 ——
! Oo——— !
FRGAIIAGDIN JTAG_DIN_B8 LATTICE_XP2_144_8K_LUT L LDIO_[00:5411
\EBGA JTAG. CLKI [ >——311 JTAG_CLK_BS
[EPGA_TTAG_TMSI [ >———2JTAG_TMS_BS
238 8:% Reset
- N [s2) < n © ~ [ee) (2] - - - - - -
[a) [a) [a] [a] [a) [a)] [a] [a) o [a) [a) [a) [a) [a) [a)
= = = = = = = = = = = = = = =
O O O O O O O O O O O (O] O O O
[s2] N < - — < o) n © ~ © - © n (2]
— [42] < n © © ~ 5] o o — N ™ ™
-1 Latch
B.3Vi
- R53
2.4K u4
S1p vee 2
Mo l _________
gavl o UNFESET [ > Licik Q———<] OFF_8b_RESET#)
IEPGA_RESET#I[ >————2 cLr# GNDF2—
1 3| LEDS
NC75Z175P6_SC70 -
Ve V% XP2-5 has:
Green Red 5K or 8K LUTS 2 PLLs This dri CPU RESET#
IS drives
> 2 9/12 blocks of 1Kx18 Block RAM -
LED_RTA_RED-GREEN o
12 18x18 Multipliers
_______ . R110 100 1/0 with 144 pin package
'GREEN. LED#, > "
240 instant ON" = about 1.5 mS
input PLL clock = 10 MHz min Page 37 of Data Sheet (Hot Socketing)
ISR LEDHA [ R111 Power Supplies can be sequenced in any order
240 but must be monotonic Technologic Systems Date April 2, 2013
Pull-up and pull-down resistors
are 6 to 30K ohms All 1/0 lines are tri-stated during power cycling Title: TS-7700 FPGA
Rev: A Designer Sheet 5 of 9




3.3V Power Supply

up to 2000 mA

us
—0
1 x4 ——0
PVINL
FB7 2 x2S L1 i
- PVIN2 16 3.30V nominal o
vl > T A0 LX3 225 T (XY
2
220 ohm 41 AVIN 2.2 uH
10
c167 ca2 FB c36
1 UuF —NC
10 uF pGNDL |LL 22 uF
5 6.3V
6.3V - CTLO PGND2 |12
— — - CTLL peND3 13 —
s T PAD_GND X2
CcTL3 3 .-
- AGND 22 uF minimum
AVAVAY, 50 uF Max.
4.75K SC183C_BUCK_2A I
4.1V nominal 2.5 Mhz sw. freq.
. ) R51
trip point 2 AK
u10
' N— 2 lvee
[
P ————— a
RESET# [ ] LQW VOLT#
R19 c215 3 1GND
6.04K 10 nF
STM1001S-2.9V_SOT23
R52 -
24K —
6
1o
IREBOQT! G H—} Q5-A
2
- s
R81 1
1.0K
C114 33V [ >—
4 ms Delay
——| }j 4
R27
u1s /\/\/\I 1 uF § R41-D
’ — 3.3K
53.6K
______ u16
Low vouml >——1 Dc 6 5
L—1 & ENTDDR 15V v L R REET
- EN_DDR 15v#! !
2lenp vee B (i5d >° \FPGA_RESET#
R121 2l6\p vee PP— <] By
ANA—— Do R A - ]
12.1K 3 4
L D
| . —AAA— > o
1 NC7WZ14P6X_SC70 53.6K
ms 1uF c113 o K Q5-8
Del ’ c53 NC7WZ14P6X_SC70 5 \ |}
€lay AUuF — s
— 40 ms 1uF B 4
|- -
5V Delay 6.3V
— — 1
€169
1 2 1oV
- 1 uF .
— u7
FB2 - L2
- 14 ~ ) P ——— ]
BYI[ >——o—— N ' L pviNg X~ A < (CPU CORE;
22G ohm 2 PVIN2 LX2 :
ca1 Lx3 |8 c39 35
c168 73 PN
-1 uF 10 uF 10 R57 22 uF 22 uF
6.3V FB 6.3V 6.3V
NC 4.70hm —— ==
— — 5 PGND1 L - -
. CTLO PeND2 12
- CTLL peND3 13
SR | . cTL2 PAD_GND|-LZ
{EN_CORE RAILI [ >—— CTL3 AGND |3

- SC183C_BUCK_2A p—

2.5 Mhz sw. freq.
2000 mA

Vout rise time

about 100 us

Power Supplies

Analog

1.8V Regulator

D1
B3 [ Oo—Ppb—
us
50 — 0O 1.8V
| | 8 1.8V
I vin vout (- ' < JIAN L8vi
2.2-6V
— 1uF 1000 mA
- 6.3V
3 6
R24 ] NC NC \ 10 uF
LOW VoLT#H[ >— —21EN GND 6.3V
53.6K 0.3Vv=L
PAD -2 —
1.0V =H -
R23
53 6K REG_AP7361_1.8V_DFN8

L

REG_MVPG30_DFN12

GND
DDR3 1.5V Reg.
u21 2 |
FB3
. . LIM 3
eVl > — Y ) : PVIN LDR}S—
I 220 ohm
1
c165 C43 LFB —
R58 AuF 10 uF L3
4.70hm 6.3V 6 1.53vtp.
sw 220 - P <_JIDOR LBV
— L 2.2 uH
| B s ca7 L c38
| SVIN
22 uF 22 uF
162 2.0V =H s 6.3V 6.3V
1 uF P 10 0.8Vv=L 11 —— L
EN_DDR_1.5V#![_>——=— SHUTDN VSET ——| - -
| 12 fpseT Ne -
— 4 R26
SGND e — 15V
R62 13 | bGND .
+2.5% 97 6K

-+
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CPU Power

B3V

C201

C140

>

CPU_COREI

I
=

i[>

IAVRD_OTG;

X3 X4
1 MT125 1 MT125 1 MT125 1 MT125

X2

X1
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Technologic Systems

TS-7700 CPU Power and Bypass caps

Title:

7 of 9

Sheet

Designer

Rev:




Micro SD
Card Sockets

B3 >—
s? o
1
yalm
_______ \ R20 - FET_DMP2305_SOT23
IS0 POWER# [ AN -
6.04K 5
L 3
L cia9
e —b
CN3 R79
———— - 4 1.0K
ISD DOI[ >———DATA O VDD
€160

IS5 DG >——2{DATA 1 N
[
- —— .1 uF
8202 >——oATA 2 1

e ) GND -8 -
SR D3 [ >——={DATA_3
_____ 3 FRM1 |2
1S5 i [ ——=2- coumanp 10
FRM2
P ———n
1SR CLKO > —— S l¢ik FRM3 L
FRM4 L2
CONN_MICRO_SD L
CN4
iSD DO [ >——L1{DATA O VDD A —— ] ERICE A
150 DI >——2{DpATA 1
5002 [ >——2pATA 2
R ) GND R
S0 D3 [ >——2{DATA 3
_____ 3 FRM1 [
iS5 Tl [ >——2 commanp 10
FRM2
D CLK1L 5 11
180 CLKII [ >——cik FRM3
FRM4 L2
CONN_MICRO_SD

SD Card LEDs

gavu[ >
!\4\‘ Wy Wy
FLT O RED FLT1 RED ACT Green
R101 R106 R107
240 240 240
BT (568 > — ‘
EAULT LEDI#I [ >
IACT _LED#i

CPU
Debug UART

RTC and Temp. Sensor

GND guard band

Io1
(]
<1

SCL

BAT must be > 2.7V

for temp comp to work

NC
NC

—NC

——NC

SDA
FREQ_OUT

vcC

14

BAT

GND |—

1SL12020_DFN20

Once every 1 or 10 min.

Temp takes 68 uA for 22 ms

UART1_TXD

UART1_RXD

UART1_CTS
UART1_RTS
UART1_RI

UART1_DTR

MFP_107

MFP_108

MFP_109

MFP_110 |——

MFP_111 |——

MFP_112

—
-4 ICONSOLE_RXD} (C onsol e)
-G —(icRU UART TXDI
_ R100
= AN N— ] ERGA_ITAG_ TVS)
61 _ (] SucTRoy! 0
H4
H3

PXA166_ITEMP

Keep normally

at logic zero

J
L4

BAT54-CC_SOT23

K1

3V

R114
240

I MN—

Reboot Flag

I \—

R50
——A\\NN\N——Jizq
R63
AN =
97.6K , c189
| N
[
1 uF —
U22 R70 -
4.75K
31p vee 2
R
Llcik o= AN/NN\——] 1BOQT_ELAG!
53.6K
6 cLre GND |2 I
R86 —
1.0K — Fllzg NC7SZ175P6_SC70 -

I
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44-Pin DIO

Header 26-Pin DIO

HD2
POE TXI[ >——2{poE _4 poE_3H2—lpoE 48!
P> — 42 |poe poe_1 4L BE R eader
D10 Za! [ >—%%1pio_40 pio_s9| 2% — ]P0 19!
DB [ >——381pio 38 p10_37 ¥ — | Do 17}
1515 1E! 36 35 150 E! HD1
10_16![ >——=-1DIO_36 DI0_35 F=———<_"]IDI0_15, ——_—— ——
DIO_1¢ _ _ DIO_L | | 1 2 ,
———— e DIO_31, >—— FH——_]D10_43,
1516 21/ >——341p10_34 plo_ 332 |Bio 1Al . 3 4 o,
———— ———— IDIO_32, —— —-< DIO_44,
1510 13} >——pI0_32 p1o_31 F-——] 1515 12! e 5 6 -,
JE— —— D10 33 >—> ———<_]DIO_45,
D16 11 >——3%1p10_30 DI0_20 22— 10 10} . 7 8 S
o i DO A >—— e G [/
Do_ 2 [ >——281p10_28 plo_27 -2l ] 1Dio e} i o
iy ” »s iy 151035! [ >—— 0 ibio 47}
ol o= 1o pro-25 . Do 1] 12—
BTG [—24
Dio-08 N plo-z3 o S 14 i
1510 04! [ >——221DI0_22 DIO_21 — ] . 15 16 .,
R — D10 38, >——= ————<_]DIO_50;
1510 02! [ >——2%{pio 20 pio_19H2— < J'bio 0! e iy 17 18 _
_____ 18 17 g ' ' syl Dio g0l >—— ———<_]'Di0 51
I2C DATI[ >———{DIO_18 DIO_17————< JlI2C_CLKI ———— e
J2€_DAT " s D10 40! >——12 20 b0 52}
enp > c33 c32 pio 4 >—-2 122 ]Dio 53
S 14 13 = QLo 4L D105
D1O_25 [ >——={SPI_CLK/DIO MOSI/DI0 F—=—=———_1IDIO_00; 23 24 e
i 12 1 - 22 UF 22 UF ] DIO_54
DIO_26; [ >———==MISO/DIO Cs#/D10 —=———-<_]1IDI10 28, 6.3V 6.3V 555 - 26 B
=== 10 9 === D10 42,[ > Jio_ss
13.3VI[ >——413.3v REBOOT#/DI0 ————<__]DIO_29 — —
_____ == . o= = = — HD_2X13_254MM_TH
[CONSOLE_RXD) [ >———=- CON_RXD MODEL/TXD H—— | ICONSOLE. TXD) =
Dio_27 [ >——L1pI0 6 MoDE2/D10 F2———_] Do 30! ~100
IEPGA_JTAG_DINI >—4 1 3TAG_TDI TAG_TeK |2 ANNN——] [ERGA JTAG_CLKI
___________________ 240
IEPGA JTAG TS [>———2 JTAG_TMs ITAG_TDO H— < JiFBGA JTAG T50UT
HD_JTAG44_7500
MODE1 and MODE?2 states Logic "0" on MODE2
are latched when signal forces Boot
CPU_RESET# is deasserted from SD card
MODE1 and MODE2 Logic "0" on MODE1
have 4.7K resistor forces Console onto
pull-ups on TS-7500 the TXD and RXD lines
PF1 FB8
Ba [ >— \_ ~AA
220 ohm
PTC_1100MA_1812 %
= 1 Dual
------- >
USB Device Port USRS 5] use
088 HoST P >—— 4
9
FRAME
_______ 2 FRAME {2
D3E_oTe_ W [ S S
» USE o6 pI[ >—r 8 FRAME (2
D3 FB11
; FB9
- F ' = single CONN_USB_DUAL_RA
220 ohm USB 220 o
1 onm —— _I
5v —— ERAME! [ >—
WSBLDEV W' 21p . B
R FRAME
WSB DEV PRI — 3 1p,
—416ND FRAME |-
FB10
220 ofm CONN_USB_B_RA_WHT
- IERAMEI [ >——
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