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Use UBC Logo

Add Fiducial Point
FP1
Add Fiducial Point
FP2
Add Fiducial Point
FP3
Add Fiducial Point
FP4

Global fiducials should 
be located in the four 
corners of the PCB board.

Fiducials should be at least
3mm from the edge of the
board.

Use UBC Logo
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TCK
TDI
TDO
TMS

DGNDAGNDDGND AGNDDGND AGNDDGND AGNDDGND

BCLR
SpTTL2
SpTTL3

TxSparep
TxSparen

Cmdp
Cmdn Syncp

Syncn
Clkp
Clkn

ConfRdy

BRx7An
BRx7ApBRx7Bp

BRx7Bn

nSID0
nSID1
nSID2
nSID3

Vsp2

+Vlvd

+Vcore

+Vah

Vsp1

-Va

+Va

Vsp2

+Vlvd

+Vcore

Vsp2

+Vlvd

+Vcore

Vsp2

+Vlvd

+Vcore

+Vah

Vsp1

-Va

+Va

+Vah

Vsp1

-Va

+Va

+Vah

Vsp1

-Va

+Va

DGND

+3.3VD

DGND

+3.3VD+3.3VD

DGND

nEXTEND

nExtnd

DGND

DGND

+3.3VD

DGND

DGND

+3.3VD

+3.3VD+3.3VD

DGND DGND

n7VOK

+3.3VD+3.3VD

DGND DGND

n15VOK

DGND

+3.3VD

ANALOG VOLTAGE DETECTORS

+3.3VD

DGND

+3.3VD

DGND

DGND

+3.3VD

While routing, make sure the return lines 
are routed to the MAX5443AEUA.

EN

DAC_01
DAC_02
DAC_03
DAC_04
DAC_05
DAC_06
DAC_07
DAC_08
DAC_09
DAC_10
DAC_11
DAC_12
DAC_13
DAC_14
DAC_15

DAC_16
DAC_17
DAC_18
DAC_19
DAC_20
DAC_21
DAC_22
DAC_23
DAC_24
DAC_25
DAC_26
DAC_27
DAC_28
DAC_29
DAC_30
DAC_31

DAC_00

Bias Card - Slot 8
AGND

While routing, make sure the return lines 
are routed to the MAX5443AEUA.

BRstConfRdy

PLACE ONE ON EACH END OF THE BOARD

lvds_txb

lvds_txa

lvds_clk

lvds_sync

lvds_cmd
lvds_spare

ttl_nrx3

ttl_nrx2

ttl_nrx1

ttl_txena3

ttl_tx3
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ttl_tx2

ttl_txena1
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TMS
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BRST
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100
R85

100
R84

220
R99

220
R101

220
R102

220
R103

220
R104

220
R97

220
R98

220
R100

DET_BIAS
DET_BIAS_RET

PXL_HTR
PXL_HTR_RET

AGND

DAC_RET_15
DAC_RET_14
DAC_RET_13
DAC_RET_12
DAC_RET_11
DAC_RET_10
DAC_RET_09
DAC_RET_08
DAC_RET_07
DAC_RET_06
DAC_RET_05
DAC_RET_04
DAC_RET_03
DAC_RET_02
DAC_RET_01
DAC_RET_00

While routing, make sure the return lines 
are routed to the MAX5443AEUA.

While routing, make sure the return lines 
are routed to the MAX5443AEUA.

+Vcc
GND

14
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U8G

74LAVC14AD
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U8A

74LAVC14AD

34

U8B

74LAVC14AD6 5

U8C

74LAVC14AD
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U8D

74LAVC14AD10 11

U8E
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7
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74LAVC14AD

98

U9D

74LAVC14AD

10 11

U9E

74LAVC14AD

1312

U9F

74LAVC14AD

12

U9A

74LAVC14AD

34

U9B

74LAVC14AD
6 5

U9C

74LAVC14AD

DGND

AGND and DGND should be 
connected together via a narrow 
bridge.  All routes that bridge 
the two grounds should pass 
over that bridge.  Refer to email 
from William 07/18/03

AGND

GND

TP2

TP1

TP3

TP22 TP23 TP24

SSAM_HTR_A
SSAM_HTR_RET_A

SSAM_HTR_B
SSAM_HTR_RET_B

+Vah

DAC_RET_31
DAC_RET_30
DAC_RET_29
DAC_RET_28
DAC_RET_27
DAC_RET_26
DAC_RET_25
DAC_RET_24
DAC_RET_23
DAC_RET_22
DAC_RET_21
DAC_RET_20
DAC_RET_19
DAC_RET_18
DAC_RET_17
DAC_RET_16

Locate R85 near FPGA

Locate R84 near FPGA

SID0

SID1

SID2

SID3

EXTEND
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+3.3VD

DGND

+3.3VD

DGND

+3.3VD

EP1S10:  EPC4
EP1S25:  EPC8
EP1S30:  EPC16
All configuration devices allow 
vertical migration

DGND

+3.3VD

DGND

CrdTDO

+3.3VD

nCONFIG
nSTATUS

conf_DCLK

CONF_DONE

PGM0
PGM1
PGM2

FPGA
CONFIGURATION
INTERFACE

FPGA
CONFIGURATION
INTERFACE

DGND

+1.5VD

+3.3VD

DGND

+3.3VD

RT  20 ms
WT  200 ms (x500 if WDS 
high)

+3.3VD

+3.3VD

RT  20 ms
No WTDGND

Ground to disable watchdog.

DGND

+3.3VD

wdog

+3.3VD

DGND DGND

+3.3VD

DGND

+3.3VD

ConfRdy is an 
open-collector 
wired-OR function.  If 
one of the cards pulls 
the line low, the CC will 
see it as low.

DGNDDGND

DGND

ConfRdy

nPOR

CrdTCK
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+3.3VD

u01
C63

DGND

+3.3VD

TCK

TDI
TDO
TMS

CrdTDO2

DATA073

DATA184

DATA288

DATA391

DATA496

DATA510

DATA69

DATA78

DCLK11

OE(POR)23

A2 55

A3 54

A4 53

A5 52

A6 51

A7 50

A8 34

A9 32

A10 31

A11 29

A12 28

A13 27

A14 26

F-A15 25

C-A15 21

F-A16 6

C-A16 17

F-A0 75

F-A1 56

C-A1 62

C-A0 65

A17 49

A18 47

A19 46

A20 36

D
Q

0
81

D
Q

1
83

D
Q

2
86

D
Q

3
89

D
Q

4
93

D
Q

5
95

D
Q

6
98

D
Q

7
10

0

D
Q

8
82

D
Q

9
85

D
Q

10
87

D
Q

11
90

D
Q

12
94

D
Q

13
97

D
Q

14
99

D
Q

15
1

TDI42

TDO44

TMS48

TCK35

PG
M

0
14

PG
M

1
13

PG
M

2
15

PO
R

SE
L

66

G
N

D
69

G
N

D
70

G
N

D
58

G
N

D
41

G
N

D
2

G
N

D
79

V
cc

12

V
cc

22

V
cc

59

V
cc

67

V
cc

68

V
cc

92

V
cc

w
43

B
Y

TE
#

5

TM
O

71
TM

I
40

F-
R

P#
39

C
-R

P#
72

C
-W

E#
33

F-
W

E#
38

CE#78

OE#80

RY/BY#37 WP#45

nINIT_CONF16

nCS60

EXCLK61
Enhanced Configuration Device

U27

Altera EPC16

1 2 3 4

8 7 6 5

1k
RN1

1 2 3 4

8 7 6 5

1k
RN2

1 2 3 4

8 7 6 5

10k
RN3

1
3

D11A

32

D11B

u1

C49

u01

C50

u01

C51

1n

C52

1n

C53

1n

C54

1n

C55

+Vcc
GND

14
7

U11E

SN74ALVC126D

1

23
U11A

SN74ALVC126D

4

5 6U11B
SN74ALVC126D

10

98 U11C
SN74ALVC126D

13

1211 U11D
SN74ALVC126D

+Vcc
GND

5
3

U13B

SN74LVC1G126DCKR

1

2 4
U13A

SN74LVC1G126DCKR

100k
R24

10k
R21

u1
C62

RST7 RST IN 1

WDI6

GND 2

VCC8

WDS5

SRT 3

SWT 4

U29

MAX6301CSA

JP1

JM
PR

47k
R20

33k
R23

10k
R19

100
R22

u1
C59

u01
C58

4

1

3

2

SW1

Push Button Switch - PC

10k
R25

470
R26

Q2B
FDC6303N

Q1B
FDC6303N

Q2A
FDC6303N

Q1A
FDC6303N

CONFD4
CONFD5
CONFD6
CONFD7

CONFD0
CONFD1
CONFD2
CONFD3

+3.3VD

DGND

BRst is active high

3

2
1

U2A

LM393M

13

D9A

3
2 D9B

100k
R18

10k
R16

22k
R15

10k
R17

1n
C56

1n
C57

BRST

15k
R31

nDAC_CLR

0R
R14

RST7 RST IN 1

WDI6

GND 2

VCC8

WDS5

SRT 3

SWT 4

U28

MAX6301CSA

3
5

+Vcc
GND

U12B

SN74AHC1G14

2 4

U12A

SN74AHC1G14

1 2 3 4

8 7 6 5

220
RN12

+3.3VD

+3.3VD

DGND

100kR27

100kR29

100kR28

1
3

D6A

3
2

D6B

Red
D2

DGND

+3.3VD

0
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conf_DCLK

nCONFIG
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CONF_DONE

CrdTDI

CrdTMS
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PGM0
PGM1
PGM2

wdog

u33
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Add Fiducial Point
FP5
Add Fiducial Point
FP6
Please locate fiducials
near the ECP16
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L14
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L15

7
4

+V
-V

U16B

LT1128CS8

u1

C132

u1

C135

AGND

AGND

7
4

+V
-V

U17B

LT1128CS8

2

3
6U16A

LT1128CS8
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DET_BIAS

DET_BIAS_RET

PXL_HTR

PXL_HTR_RET

We reccomend these common mode filter 
capacitors be moved to the Batwing PCB (past the 
Cryowires).

AGND

+Va

-Va

100u
10V

C163

100u
10V

C164

u1

C133

u1

C136

Z=47

L12

Z=47
L13

+5VA

-5VA

AGND AGND

+3.3V

Can use smaller regulators if desired.

nDAC_CLR

Resistance calculated at 41x32 pixels 
at 3 Ohms/pixel = 3936 Ohms

Resistance calculated at 41x32 pixels 
at 4.4 mOhms/pixel = 5.8 Ohms + 260 
Ohm cable
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PORSEL:  Stuff either the pullup resistor or 
the pulldown resistor (never both).  The pullup 
resistor is stuffed to disable weak pull up 
resistors on all pins during powerup and 
programming.  The pull down resistor is 
sutffed to enable these pullups on all pins.

PLL_ENA:  To enable the PLL's, stuff the 
pullup and not the pulldown.  To Disable the 
PLL's, stuff the pulldown and not the pullup.

nIO_PULLUP:  Stuff either one resistor or the 
other.  If driven high, the weak pull-ups on all 
user IO are disabled during configuration.  If 
low, the pull-ups are disabled during 
configuration.

MSEL2:  Low:  Standard Configuration 
Mode; High:  Remote/Local 
Configuration Mode

RUnLU:  Low:  Local Configuration 
Mode; High:  Remote Configuration 
Mode; Disabled if MSEL2 is Low
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NCA13 NCB12 NCC12 NCD12 NCB13 NCE12 NCC13 NCD13 NCE13 NCA16 NCD16 NCC16 NCE16 NCB16 NCE17 NCD17 NCB17 NCC17 NCAH13 NCAG12 NCAF12 NCAE12 NCAG13 NCAD12 NCAF13 NCAE13 NCAD13 NCAH16 NCAE16 NCAF16 NCAD16 NCAG16 NCAD17 NCAE17 NCAG17 NCAF17 NCC27 NCC28 NCD27 NCD28 NCE27 NCE28 NCF25 NCF26 NCF27 NCF28 NCG26 NCG25
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Locate R134 and R126 near the FPGA

Locate R135 and R129 near the FPGA

Locate R136 and R131 near the FPGA

Locate R137 and R133 near the FPGA

Current-limitted +/-5V supplies for heater drive




