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ozl | PLI3A_CLK7+ <] BCI_SERRH] PB528 LD D5l 59 1o GND 57 | [Ch 103141
pL11B 43— ECL PARI PB548 19 [SA_D12] &N 57
ISA_Ca3] K14
PR24B R8 N1t 1 68
93 PB318_CLK4— F-——_] BCI CLK] PBS50A 54 D13 7GND OND (75
SA C04 PR18B_DLL_FB- R14 M1 GE D] 78 GND GND g5
EONFIG CLK] [ >—F 1 CONFIG_CLK PB52A 23-{GND OND |-55 . _
[sa_cos K15 - OND Enable Resistor Pull-ups
PR21B_PLL_FB pa22s 13—« WFET] SA D5 BLD_Dros]l GND
T V . .
I[SA_co6 J12 |oR18A_DLL_FB+ . PGA DONEFI [ >—M3 poNe# N1O / e on all pins (Global option)
™ PB31A_CLK4+ < N13 PB49B IsA D171 — MACH4064ZC A1
isa co7} PR26A o505 1B wor ) BROGRAMA] [ >—""-PROGRAM 25355 L9 -
Eicol N1 - < —
s | PR178_DLL_IN- 12 L2 nirg PT28 22 PLD DO
SA €09 PR20A_PLL_IN+ T12 EIE Rl Fg T
sA_ciol G15 1pR13A_CLK2+ PBoTD 0o — s PT22A -
PT33B 22— <] MODE _0 PT28B_CLKO- H->—— ] [TXENT 485]
613 |orion pT23A (S ) IXENZ_485] N4 {MopE _1 PL16B 13 < JIXDi_483]
5G] o Pr34alB8 —]MX0z 485 RIS \Mope_2 PT28A_CLKO+ [E8 BID D4l
—_— RISI>—PR128 oo LEC TN
N7 -
PB26A_CLK5+ —
o7l - (P10~ RTC_csfl -
L pa3ep o H5 ES _ | —JBLD A0l : SPI Fast Mode is selected
Enal | PL15B_CLK6— 12 PT2AES—
R7 lpg34a No [TAG_CIKI[ >—M¥5 ipgoa Lo LES —— < JBATl o M6 e biased |
PB47A <] INAND _BUSYA when pin is biased low
Eog] —T6 lpg328 o3 LT8 UTAG_cPU DOUTI >—L13pro6B LA L4 — Bl A2] P
18 |RAND_RDF] He
D4l R lpp23p RO c7 D6 : u20
| | P6 PB37A < JNAND WR§ RXD1_485|[ >———|PT24B PT238 C_JPLD_WRz Config_CLK is output in SPI Mode
— o o378 [ RIO | RAND_ALE] RX02 4881 >— %% pr37a pLoB| S8 S West oot 55T T
D2 pp335 12 NANE 57 SPI_CSf_PR25A K11 and is an input in Serial Config Mode
15 — TW K[> —A3] = ol ——
Foi PB32A P8 PT268B L10 ———2-{pouTt HOLD# SPl Mode requires resistor pull-down
T4 PB36A < JINAND CLE| P BATAl A2 p1o55 SPI_MISO_PR258 ,
PB248B K13 5 wp# jlo>——
SPI_MOSI_PR24A DIN
O AB lp1348 5 )
O D14 1pR4A LON KIL > i CLK GND Pin K11 is Data Input for Ser. Config
BRI D10 | J6
I ve PLLCAP_LEFT |4 STMICRO_FLASH It is the Serial Flash CS§ for SPI Mode
RTS3 M1 pR15B_CLK3- Jia RN11-B =
PLLCAP_RIGHT -2 2.2K M25P40
L8 :
RIC RO >————24PB35A
Re | ) F 512K bytes
- | o — N M <+ wn w ~ «© (=2
XTAL 25wzl >— 5 &8 8 3 8 8 53 8 83 &8 &5 & & & & & & & & 8 X_RES FEE— It
=z =z =z =z =z =z =z =z =z =z =z =z =z =z =z =z =z =z =z =z
LATTICE_ECP2_256 d 9o of @9 9 o @9 o 2 = 9 9 g o <9 g o o A e 2.2K .
4 & 5 9 8§ F F 3 3 3 3 F 5 8 4 & = Ras Technologic Systems |Date Jan. 28, 2008

All PBxx pins have PCl clamp diodes
These are all in Bank4 and Bank5

10K
1%

o

‘\F_

Ll

Title: TS—7800

FPGA and PLD

Rev:

Designer

Sheet 4 of 8




1.42V Power Supply

vDD_CPU
L cl4 L cl4 Lcmg Lmso Lc151 chn Lcu
[N B i N

kop ceulr >

us
10 uF 100 uF
@ 7 loun s — 1.425V J— Jew |
12_;{ L CTO18_2UH é
ce2 10 uF i
?(;0 MLCCI srple 10 uF L 6-3UV L C61
— 63V =
i 1 8 IsviN Ne1H— Mice _— VDD_CORE
cii4 1 vseT NC2 F2— = = : 7 v ? 7 7 .
T1 o | | 12 fosET Ne3 |B— C2012X5R0J106M imsz ic153 Lc154 Lmss imss ic157 icnss Lc159 imso
L %E‘E’QSK ;533“ SEQ]>——SHUTON NC4 F— TJ uF TJ uF TJ uF TJ uF TJ uF TJ uF T 1 uF T 1 uF TJ oF
L RS54 —4 Isenp
- 31.6K PGND BVl >—| i
# % J 13| MVPG31 -
% # 7 i ZOSW\fro:;q;e;\;”r]:ust come §15_2K
D : uF') before 1..2V and 1.4V Fow seal 55V VDD-M’ VPD-GTE - - - - - - - - ,
2| 1 g::SIQEE:sqtqer\(;n — icus icus icm Lcua Lc139 Lcmo Lcm icmz icma Lc144 Lcms Lcms Lcm
. 3 A uF A uF A uF A uF A uF A uF A uF A uF A uF A uF A uF A uF
S 1 — (JP3 ON) R13 1 T T T T T T T T T T T T T1g.3l</F
PV > AVAVAY:
T 1
3 18K L
2 -
: $Ras
10K —
5
R e == 1 . \VDD_O, PCI_VIO
DUAL NCHAN 3 . 3 V R e g u I 0 t o r ) L L L c124 L c125 L c126 L c127 L c128 L c129 L C130 L c131 L C132
. . 1 uF 1 uF 1 uF 1 uF 1 uF 1 uF 1 uF 1 uF 1 uF
8 A
4 W—G 1
>3 3R =
oND H— +092
LMITT7MP—3 10 uF FBI
- = USB_AVDD, S_AVDD, T_AVDD ___ SATA_SvDD, PEX_AVDD
FB2 % % % % < 10SB_3.3V] vl —> & ~ N . | BATE 239l
o] _rW\_J icm imsa imsg Lcwo Lcm L 192 L L 11 L 194 icws Lcws
TJ uF TJ uF TJ uF TJ uF TJ uF T uF T nFT T uF TJ uF TJ uF
102V Power Supply up to 1500 mA ' ! : !L L ! i i
B> ~ - N -
| |
10 UFL v7 C@JH 500 uS rise time
RSS 6.3V T S VI swi ~A 2]
e Hein R77 c65 Lcn L 73
Fa- AVAYAY —— 10w 10 uF 10 uF 5V S .t h
: 6 |y boND 12— [ 4.99K T 6.3V T s3v s.3vu W I C
a0 | | AGND l R85 L wmLec
1 5 ranzom 7 = o = — — 5V BLM21PG221SN1D R o
P Y | | I OFN package % i C2012X5R0J106M Power In % , S [*D[ 50 ot typ
s = - eN3 220 ohm ©100MHz i FDC534P 3 . ON resistance
- L2 = CoilCraft MSS5131-332 vee 7 50 milliohm DC Cie4 :‘_
POWER2PIN T1 uF ’\;i;\, |
— L 31.6K T CIEY
- 3
R19 L , a°
680K 71 cos N L
2.5V Power Suppl s PN z
o R28 4 25V | e
EN_3V] —VVN— L TVS-5V : .
53.6K - | |
us
CT91EL33_2UH FB4 FG R3] 2 = L c193 i RN2-D
B> 2Py — — ) A uF
I 10 uF swp Y 228 i T | 4.7K
Interface to Buck Regq. i L |
R12 MLCC T 0 uF L = —
10 1 srp |8 10 uF 5.3V. " ce9
- 6.3V. " 68
8 IsviN NeTH— | owiee L HD2 i
L vser NC2 23— = - : ) -
L | 12 lpsET NC3|—
e , ) C2012X5R0J106M 3 PEIE
Ty o7 SHUTDN N4 |P2— 5 6
u 4 .
oo 0 e — Technologic Systems |Date Jan. 28, 2008
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Real

Time Clock

RN4-B
RIC cSfl> AVAVAY
4.7K
il 4.7K NAND ALEIL >—— % aLe vee P2A-— <1 Bl
RN4—C RIC_CSA[ >——3qcs# sqw 2
NV
4.7K NAND WRAIL >———2qwrf  ROLR o2
NAND ROA[ >——LoRD
F rsth/ks#|oB— I EPTRESETE)
RN7-A Ra# p——— ] RIC_R0f]
Enal NN £1AD0 f
2.2K 6 |AD1
RN7-B AD3 VBAUX
] AN 9108
> oK 121AD6  MOT/PWR -
: AD7 1
RN7-C GND
Fpz] NN DS1687
2.2K J—
RN7-D - -
Ep3} NN Resistors will add as much
2.2K as 100 nS of extra delay
5 RN8-A
NV
2.2K 40 nS min ALE pulse (high)
NB_B 20nS (+100) address set—up to ALE deassertion
Ens] AN
22K 40 nS min between ALE deassertion
RN8-C to RD# or WR# assertion
NV
2.2K
60nS min WR# pulse assertion
RN8-D :
30nS (+100) data set—up to WR# deassertion
En7) NN
I 2.2K
70nS (+100) data valid after RD# assertion
4.7K 4.7K 4.7K 4.7K 4.7K
RN3—-A RN3-B RN3-D RN3-C RN4-D
15nS delay from WR# or RD#
| | | | | deassertion to ALE asserted
Header = C O M 3
’—Gm ———cn
16
J2 ) L C213 Vee _j—g
UTAG DINIL >——{uTAG_DIN RN14—A TJ uF L H e 0 d e r
UTAG RESETAIL >——2-{uTAG_RESET# 2.2K L 3l cot4
[TAG TMS CPUI[ >——2-{JTAG_TMS_CPU 1 ——4 ot TJ uF
_4] DJ L CN10
BV >— : 3.3V [TAG_TWS] o1 v 2 |
UTAG CLKI[ >——21JTAG_CLK , 3 | 1y0
s i
[CPU_RESET#] [ >——L{CPU_RESET# 5|, 4R
[ITAG_CPU DOUT] [ >——ZJTAG_CPU_DOUT 7 |ers
o3l > L 14 0
UTAG TNSI [ >——2{uTAG_TMS =3 L|>C ,
[TAG_Dout] —>——9{yTAG_DOUT 10 L@c 7 5 RXD
R23 ——DSR
Eomietsll >——Hers Bl >——AAN 2ol 8 lo1s
[Comi_RTS| 2 rTs 150K 1
e R > fro e I Sl e
14 (o NN 6 —R
[COMT TXDI[ >— TXD oND 8 1.50K ———1 V-
EOW DGl 00 1 e ono 22— D_COM_PoRT |
CoMi DTIRIC >——8{pTR T1 F
.Ul
— SP202 —
JTAG_7800 4L SIPEX

COM1
RS—232 Transceiver

COM1
DBIM

J1

’j L rx+_(DCD)
€120 — 8 17x—_(DSR)
19 utt 1 4
- o c121 RX+_(DTR)
12 9
A uF C1+ ——RX—_(RI
— u ves | A uF ®
c18 14 |cq-
— | 3 11D
17
1uF 15 v 7
Jdu C2+ RTS
2
| 16 | oo — < [CoM2_TxD] RXD FRAME] L0
8 lc1s
DR 7 o2 £—5 GND  FRAME2 H-
UARTE TXBI[ > 6 @C 3 <] CoMT_TXD = CON-DB9
YT 20 @: 1 ] COMLDTER]
Rsi > 21 l@c 28 < EoMi R1S]
FoT 8 o@ 9 <_J[coM1 RXD
T 5 O@ 4 — EgMi ol
BRI > o<
=2 (}4 23 < )EoMi_cTs
Bz e >0 :@5 18 - TR
oW VOLTHIL >—-24eN_Rx  s0# 02—~V
GND
SP213 (10
SIPEX

‘W

RS—485 Drivers

COM2

.—ﬁlﬂl
N1 eadaer
u18 47K
Fxpi 288l >———4{mXD  veCPB— o
R > xe 8 | .
MXENT 4851 > —— 3 {1xeN  x—[oZ T 'M‘G—4 TXD
f—zoRXEN# GND 5—1 , DTR
L MAX485 RN1—C —RTS
- — 4.7K 10
omz rRxpl—>——2{Rrxp
Lﬁ 8 IpsR
) —8lcts
Loeo 5
o GND P—
RI
- HD_COM_PORT —
o [ — -
RN1-B
u17 4.7K
mXpz_a8sl >——H1x0  vecl®
RXD2_485] [ > VR x+}2
EXENZ_485][ >————3{TXEN  X—|oL
2

T
—20/RXEN# GND F—
MAX485 E_N;E D
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RN9-D
1

8 7
I
2.2K :
EN"SD POWERFI [ >—— —
5 RN9-C
| I |
2.2K
CN4
5D_D0][>———L1{DATA_O vop F4

l—(:l 3.3V

Q2

C313

Must enable pull—up

I
10 nF

B o —>——28{pATA_t PRESENT 1O~
BD D2l ——2{pATA_2

Bo D3l >——1{pATA_3 1
COMMON

< SD_POW_PIN

wp_sw H2——— 16D _wel

BD_cMDI ———2{COMMAND FRAME

BD_FULL LKl >——2cik GND 12

GND

CONN_SD_ALPS0101

Full-Size SD Card Socket

CN7

R88

— —AAAN——C) ET O SR

511 1%

BD pal———L{pATA D vop F4
BD il >——2{pATA_t
Bo D2l >——{pATA_2

GND
[>——21pATA_3
3 FRM1 2
BD_CMD] [ >——2-COMMAND "
FRM2
B MICRO CIKI[ >——2cLK FRM3 !
FRM4 12

CONN_MICRO_SD

Micro SD Card Socket

5 Channel 10-bit A/D

- 2| 4| 6| 8| 10|

IREEE

|

[BDc 2] >
[oc 71>

HD7

HD—10PIN

resistors for these

SD card DO-D3J3
SD Power#
SD card WP

<_]EpPow PN

3.3V|[[ >——

I

R44

1
3
2

——__]ICPU_RESET#|

ATMega48V—-10AU

BAT54-CC

RN14-C

PGA_DONE#] >

2.2K
——<][3.3V

[EROGRAMAI >

R28
By Sov] [ >——AAN———

1.50K
2

BvR 5Vl [

RN2-B
LT

4.7K

NV 3.3V Regqulator

D4

Reset will tri—state all pins

DIO_04 or ISA_32 can
can wake up AVR

BAT54-CC

5V needed when
programming AVR
needs 20mA

for

BY oVl > NN ‘
1.20M |
1%
R49 C158
150K
1.0% 1 uF
1 1 MicroController 200
- - | |
i |1
Ci71 AW
i U2 i RED
FPGA_DONE# deasserted K LED
Lo 1 uF D2
indicates FPGA loaded OK — 20 | \ReF vee L4 A\A\
vee 8 |
. Avee H8
BoC 71 —>—-22{anc7 R33
226 1%
BRC_al—>—-23{pco,/ADCO
04 PDO/RXD 22— [TAG_CIKI
A 1> PC1/ADC1 3
EN_PULL=UP][>— | 2 25 |0z /a0c2 PD1/TXD F———<_] PROGRAMZ]
8 6 26 PD4/INT20/XCK 2—
RNS-D RNS—C [ >——=>1{PC3/ADC3
2.2K 2.2K
7 5 PD2/INT18 |22
| EN_5V][>——/1{PB6/T0SC1/INT6
bio 04— : 8 pB7,/T0SC2/INT7 PD3/INT19/0C28 H——— < [EN_BUCK
ISA 8321 — < JEN_PULL—UP
9
PD5/INT21/0C0B 29
PC6/RESETH ] AVR_RSTF
B3V 19 {pp6/INT22/0C0A
4 PGA_DONEFIL >————"1{PD7/INT23 /AINT PB2/ss#/octB 4
RN14-B PB3/INT3/MOSI > < 1[AVR_Mosl]
u4 2.2K
—2lvee 3 >———12 1pBo/INTO/CLKO PB4/NT4/MISO |2
| ST e
Open Drain | 13 PB5/INT5 /scK [ < [BVRSCKI
RESET# . PB1/INT1/0C1A
STI001S-2.9V  ¢—<"]LOW VOLT] W DATAI > 27 1pC4,/ADC4 /SDA oND >
okl >—-281pcs,/Abcs /scL onp 2!
D5
ATMEGA48 L

AVR

e Ak

u22
3 1 8 VN vouT | ; 1 1
2 6
—2INct ez
L C198 R42 + Cot c197
—5 |ERRORY FBH 255K
AW 1% 10 uF AW
_ 3] 14 16V

Vout = 1.24 * [1 + Rtop/Rbot]

70 uA quiescent

I EN# GND
— LP2951 P2Q51CM

—’\/\/\/—~L

R48
150K
1.0%

‘\F

< JNV_3.3V]
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DI0_TO%151]
Port E>— ——
RN13-A
A
— B3V DIO_L01:15] 22K
RN13-B
mD—| CN9 - —_4{ b0 03]
1 16 15 TR 2.2¢
RNZ-A - EECcmI—>——-M 13 DIO_13 RN13-C o
2 P wos] [>——12 L bio 1l BN
EPLWSOl > i o |
RN13-D
8 A bio o7] - _{bioo7
EPLERARE] . o — 2.2K
4 3 DI0_03
2| 11 Bio_otl L RN12-A B
I HEADER16 22K
e 2 - RN12-B
L | o]
2.2K
RN12—C
L A bio 3]
2.2K
SPI_MISO is 5V tolerant DIO_01 thru DIO_15 (odds) are always —
MOSI, CLK, and Frame -
! ’ drai tputs, initialized to high — —| o1
are 3.3V level outputs open drain outputs, initialized to hig Y
They can be used as inputs

DIO_08 initializes to an input

when output, active high—low

DIO_04 is always input

Pull—up resistors for

the open drain outputs

It is programmable In or out AVR drives pull=up on this pin
Open drain outputs can
L]
All DIO lines are 3V tolerant sink 8 mA, but only source
current thru resistor
[ J
PC/104 64—p|n Connector
[SA_ALOL31
——————
[SA_DATI0G:151] SA_BL02:301
. QS 3861 ,
GNDL—4L CNS -
TN 114 5o |13 — SAAoflN  Alfiocyks  onplEL 5
A3 B3 ISA_B04
[SA_DATOS] — a7 87 H2— A4 |08 oY [Ba [
[SA_DATO4 —8 a6 B6 2 A2 D4 -5V B2 kv
SADATO3IN 7|, 85 7 AT (03 DRQZ |57 [SA_B08]
A DATO2IN — B1py paH8 | A8 1p1 ENDX# (39 SA_B08
BADATOIfN 51,5 53 12 _ DO (J|21E2\r\§ s L e
[SADATOOIf——— 4140 B2 20 Q 210 YiorDY -
—3 a1 12l —AULEN mewws B SA ATl
2 22 _‘——Gm MEMR :3 3 2
IR e O oug S |
BUF_IRq10] [BA_ALZ A12 6
NeH— [SA—AI3 AT3 A9 | B15
235BE4 04 SAALLl AT4] A8 DAgggﬁ 516 RN2-C
vce < k 1 AT5 |6 DACK [B17 4.7K
S 1 A6 B18
il i e el 5
- u24 SAATR ATS 13 BOLK [B20 SA_B20]
, SA—A20 A20 |12 Ro7 821 . -
provides 5V tolerance SA_A21[ A21 |)10 IRQS | B22
22 A27 B23 <
izt v BT 3
SA AJ4 B
SAAZ4 f\%g ﬁé IRQ3 - [sA B25] 1
2A_AZ6 R55-A5  DACK2f E55 SA B26
[SA_A/ vl TCIB58 SA_B27 RN9-A RN9-B
. VI A29 |43 BALE 529 Sh B2B 2.2K 2.2K
W . R0 A30 A2 +SV B30 <_1BM m . :
Orn|ng. SAAT A3 Al 0SC 533 2
Ao cwo[BZ T EAEm T
All IRQs and data lines -
~—  PC104-8 |24
are 5V tolerant, but @ —
RN11-D - —
all other signals must B o—8{ 1@
2.2K —
use 3.3V levels -
IRQ3 must be 3.3V levels 51 lines directly into FPGA

plus 3 more into CPLD (read only)
(IRQ6, IRQ7 and ISA_32)

LCD_14

Lep 12]
[€pig]
LCD 08

lLco el

e 04]

LCD
Port

B3V >—

HD14PIN

13 [CD 13

LCD_09

o]

LCD_09

leo o7l

WR# R89

RS <D 03]

—tu|u|\1«>::

511 1%

CN8

LCD_12

These are

LCDO3, LCDOS, LCDO6 init to inputs

when outputs, active high—low

[Lcp13]

LCDO7 thru LCD14 are always open

drain outputs, initialized to high
programmable 1/0

They can be used as inputs

LCD_14

All

LCD

3

LCDO4 is always output

active high—low, init to zero

Pull—up resistors for

the open drain outputs

lines are 5V tolerant

Open drain outputs can
sink 8 mA, but only source

current thru resistor

PC/104 40-pin Connector

SA_DIOTI7]
—_— €L A cE
- -
CN11
% DO I6np 6ND |2
I—%%ﬁwf# SBHE# <1 EAcal
D D3 IRQ10 LA23 152 SA_C07
RO LA22 &2 SAC03
B G LIS T
7 lRq1a LAI9 S8
[Ty [ B
B3V >—__D8
SA-00g o DRee 0s3861 [SA_DATL00:15]
Sa D) D10 DACKs#  MEMRE S35 %} — 2y ,
B iy " T
il 4|DRG8 ci 13 g aol—— AiSA DAToB
SA_D15 slores o ——* g8 as0— A[SA DAT09
Cla 15 RN I wv~:m)
sl 5k B7 A7
ST — e el e
Eioal D17 SD13 (SIS | 17 g5 AS | [SA_DATi2]
MASTER# 3014 [CiB | 18 154 a4te—— |[SA DATIS
BIg{GND c19 19 153 a3l AisA patia
GND  GND/KEY _] 222 B2 A2 ‘31 — |[SA DATI5]
1 PC-104-16 L UARTO_RXD 2 12! Al —
— - Rl > =180 w2 L pors
1 L Erre
—ine
- - - 023
29 lines directly into FPGA v —>—-24vee BE# 1
plus 4 more into CPLD -

IRQ11 thru IRQ15 are read only

provides 5V tolerance
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