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These bulk capacitors provide holdup energy so the housekeeping rails do not collapse  
before the FPGA has a chance to disable the outputs.

NOTE:  The VREF values are derived from the 3.3V LHC4913 regulator summing junction.   
These values will start to sag once the regulator input voltage falls below the necessary 
headroom value needed to properly maintain closed loop regulation.
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*Redundant connectors facilitates daisy-chains connections between boards using 
standard CAT 5 cable assemblies with RJ45 connectors.

*Provisions for a redundant interface bus are also available, if populated.

* NOTE:  J14 DC input power Pin assigned swapped relative to the GEN2 version!!!
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1)  Fuses should be 12 AMP Slo-Blo max (each)
2) Initial turn on procedure needed to make sure 3V3 and 1V5 
rails are underspec at initial turn-on and then trimmed to the 
final desired values. (rotate pots xx turns in xxW direction to 
ensure setpoints are at lowest value for initial power-on.
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following the master output synthetic summing junction

(2) The slave channel needs a jumper between J8 pins 15 to 16.

SLAVE Config
MASTER Config

Sense_xP
Sense_xN

_
+

Master_Vref_i_Sense_in

Master_Vref_i_Sense_outLocal_Vref_i_Sense_in

(Remote Sense Ampl)

V_OS_GEN_NON_INV_IN

V_OS_GEN_INV_IN

Common Vref_TRIM
FIXED_2V5_BIAS

Sense_xP
Sense_xN

_
+

Master_Vref_i_Sense_in

Master_Vref_i_Sense_outLocal_Vref_i_Sense_in

(Remote Sense Ampl)

V_OS_GEN_NON_INV_IN

V_OS_GEN_INV_IN

Common Vref_TRIM
FIXED_2V5_BIAS

SL_CH_COMP_RC_1

SL_CH_COMP_RC_2

2k

2K

2K

2

K

Sense_xP
Sense_xN _

+

Master_Vref_i_Sense_in

Master_Vref_i_Sense_outLocal_Vref_i_Sense_in

(Remote Sense Ampl)

V_OS_GEN_NON_INV_IN

V_OS_GEN_INV_IN

Common Vref_TRIM
FIXED_2V5_BIAS

499
OP_NEG_COMP
OP_NEG_2K_A

OP_NEG_2K_B

OP_POS_2K_B

1 2

3 4

5 6
7 8
9 10

11 12
13 14

15 16

17 18
19 20

21 22

23 24

SL_CH_COMP_RC_1

SL_CH_COMP_RC_2

2k

2K

2K

2

K

Sense_xP
Sense_xN _

+

Master_Vref_i_Sense_in

Master_Vref_i_Sense_outLocal_Vref_i_Sense_in

(Remote Sense Ampl)

V_OS_GEN_NON_INV_IN

V_OS_GEN_INV_IN

Common Vref_TRIM
FIXED_2V5_BIAS

499
OP_NEG_COMP
OP_NEG_2K_A

OP_NEG_2K_B

OP_POS_2K_B

1 2

3 4

5 6
7 8
9 10

11 12
13 14

15 16

17 18
19 20

21 22

23 24

SL_CH_COMP_RC_1

SL_CH_COMP_RC_2

SLAVE Config

MASTER Config

MASTER CHANNEL
1/2:  900 PF (i-slave comp)
3/2:  DNI
3/5:  Offset 470 Ohm resistor
4/6:  R_compensation
5/6:  C_compensation
5/8:  DNI  ALT Ri (trim)
7/6   DNI
7/8:  (a) = (b) = Current Limit Placeholder
7/9:  Trimmer Config
         (a) DNI
         (b) Ch Cfg Dependent
         (c) Ch Cfg Dependent

SLAVE CHANNEL
1/2:  900 PF (i-slave comp)
3/2:  DNI
3/5:  Offset 670 Ohm resistor
4/6:  R_compensation
5/6:  C_compensation
5/8:  DNI  ALT Ri (trim)
7/6   DNI
7/8:  (a) = (b) = Current Limit Placeholder
7/9:  Trimmer Config
         (a) DNI
         (b) Ch Cfg Dependent
         (c) Ch Cfg Dependent

MASTER CHANNEL

1/2:     Slave Ch Comp
              (a) DNI
              (b) DNI
3/4:     900 PF (i-slave comp)
5/4:     DNI
5/7:     Offset 470 Ohm resistor
6/8:     R_compensation
7/8:     C_compensation
7/10:   DNI  ALT Ri (trim)
9/8      DNI
9/10:   (a) = (b) = Current Limit Placeholder
9/11:   Trimmer Config
               (a) DNI
               (b) Ch Cfg Dependent
               (c) Ch Cfg Dependent
13/14:  OS gen Ampl bias for SLAVE
               (a) DNI
               (b) DNI

was

is

SLAVE CHANNEL

1/2:     Slave Ch Comp
              (a) 604 Ohm resistor
              (b) 4.7 nF capacitor
3/4:     900 PF (i-slave comp)
5/4:     DNI
5/7:     Offset 680 Ohm resistor
6/8:     R_compensation
7/8:     C_compensation
7/10:   DNI  ALT Ri (trim)
9/8      DNI
9/10:   (a) = (b) = Current Limit Placeholder
9/11:   Trimmer Config
               (a) DNI
               (b) Ch Cfg Dependent
               (c) Ch Cfg Dependent
13/14:  OS gen Ampl bias for SLAVE Ch
               (a) 1.1K Ohms
               (b) 3.4 K Ohms
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FUSE_3_4_SENSE

FUSE_5_6_SENSE

FUSE_7_8_SENSE

V_IN_OKINPUT_TEST_V
V_BANK1

U_FuseSenseUVL
FuseSense.SchDoc

FUSE_1_2_SENSE FPGA_FUSE_1_2_OK

These 4 FusesenseUVL modules perform an  
under-voltage sense for each of the fuse inputs.

The voltage threshold is determined by discrete  
components configured with a partial temperature  
compensation to reduce temperature effects.  All othe r  
housekeeping voltage rails are inadequate for  
establishing a threshold since they are essentially  
derived from the 1.225V ref of the housekeeping  
LHC4913.  This Vref is only guarenteed to be accurate  
when the input is above  3.3V +  0.5V.

FPGA_FUSE_3_4_OK

FPGA_FUSE_5_6_OK

FPGA_FUSE_7_8_OK

V_IN_OKINPUT_TEST_V
V_BANK1

U_FuseSenseUVL
FuseSense.SchDoc

V_IN_OKINPUT_TEST_V
V_BANK1

U_FuseSenseUVL
FuseSense.SchDoc

V_IN_OKINPUT_TEST_V
V_BANK1

U_FuseSenseUVL
FuseSense.SchDoc

This circuit provides an over-temperature indicator for  
the FPGA.  This allows for a local temperature failsafe  
protection implementated by the FPGA so outputs can  
be turned off using the preferred sequence method.

LHCb UT 8-Channel Regulator Schematic -- GEN 3
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CFPS-73
40 MHz oscillator
Manuf = IQD
$1.07 / 250+ pcs at Newark
Tested to 50 KRad 2013 
similar configs tested as recent as 2016
TID best for lower freqs (TID drops to 18.6KRad for 100MHz+)

BANK 2 & 3 = 3.3V OR 1.5V power (config'd via R47 / R53)

BANK 0 & 1 =3.3V

GND

3V3

GND

1V5

GNDGND

JTAG

TRST_B

TMS

TDO
TCK

TDI

GNDGND GND

3V3

GND

V_PUMP and V_JTAG must be connected to 3.3V for programming.

V_PUMP and V_JTAG can be tied to ground in a radiation 
environment to guarentee that both the on-board charge pump and 
JTAG state  machine remain inactive.

PROGRAM:  Install 1-2 only
O PERATIO N: Install 3-4 only

V_PUMP

V_JTAG

GND GND

GND

GND

GND GND

C1
03

1u
F

Manual Reset Jumper

GND

3V3

POR_FPGA

3V3

GND

GND

CLK40M_OSC

Tx_FPGA
Rx_FPGA

CLK40M_OSC

C9
1

33
0n

F
C9

4
33

0n
F

En1 Gnd 2Out 33.3V4
OSC1

IQD_CFPS-73 (40MHz)

POR_FPGA

CH2_IAUX_EN
CH2_VOS_GEN_EN

CH3_MREG_EN
CH3_IAUX_EN
CH3_VOS_GEN_EN
CH4_MREG_EN
CH4_IAUX_EN
CH4_VOS_GEN_EN

CH5_MREG_EN
CH5_IAUX_EN
CH5_VOS_GEN_EN
CH6_MREG_EN
CH6_IAUX_EN
CH6_VOS_GEN_EN
CH7_MREG_EN
CH7_IAUX_EN
CH7_VOS_GEN_EN
CH8_MREG_EN
CH8_IAUX_EN
CH8_VOS_GEN_EN

B 11

A 12

DI5

VCC13

RO2

Y 9

Z 10

GND 7

R

D

RE3

DE4

NC1

GND 6

NC 8

VCC14

IC12

MAX3491ESD+

GND

3V3

PRI_Tx_EN

Tx_FPGA

Rx_FPGA

Termination Jumpers installed only for the board 
located at both ends of the daisy chain set of 
connections.
(JMPR Pins 1-2 & 3-4 for Termination)

PRI_TX_RX_SDAT_N

PRI_TX_RX_SDAT_P

(1)

STATUS_LED

FPGA_CH8_IAUX_EN
FPGA_CH8_VOS_GEN_EN
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CH3_4_MS_CFG_EN
CH5_6_MS_CFG_EN

TEMP_FAILSAFE_EN
UVL_FAILSAFE_EN

GND

PWR_OK_LED

FPGA_FUSE_1_2_OK
FPGA_FUSE_3_4_OK
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Control FPGA
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TCK
TDO

TMS

V_PUMP

TDI

V_JTAG

TRST_B

18 RN14A33 Ohms
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MODE_0
MODE_1

GND

CH1_2_MS_CFG_EN

CH7_8_MS_CFG_EN

CH5_6_MS_W_STDBY_EN
CH7_8_MS_W_STDBY_EN

MODE_2
ADDR_SEL_4

GNDQ should use 
additional vias to lower 
inductance

Option 1-Alt : 
(RS-485+ADC DB)
These signals are 
placeholders for a 
dedicated adc 
daughter board that 
uses 7 dual channel 
MAX144 ADC ICs.

PRI_Rx_EN_BAR

PRI_Tx_EN

PRI_Rx_EN_BAR

These switches define the default functional 
configration at initial power-on . 

These states have the potential to be 
over-ridden by serial interface registers or 
internal FLASH-ROM, if implemented.  

Note, FLASH-ROM is programmable only 
via the JTAG interface.  If implemented, then 
these DIP switches and associated CAT10 
RESNETs can be DNI.

CS2_SEL_EN
CS3_SEL_EN

CS4_SEL_EN
CS5_SEL_EN

CS6_SEL_EN

SCLK_BUS
SDAT_BUS
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SCLK_BUS

SDAT_BUS

(Opt 1 - Alt)

(Opt 1 - Alt)

(Opt 1 - Alt)
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(Opt 1 - Alt)

(Opt 1 - Alt)
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Option 1-Baseline : 
(GBT-SCA_SPI)

These signals are placeholders for a 
GBT-SCA SPI single-ended I/O
  SCA_Dat_Out
  SCA_Data_In
  SCA_CLK_OUT
  SCA_RESET_OUT

+

16V C139220uF

+

16V C140220uF

GND

+

16V C126220uF

BANK 1 voltage selection ---NOTE, Fuse 
file needs to agree with the selection!

C1
41

10
nF

C1
42

10
nF

C1
43

10
nF

BANK 2 & 3 voltage selection ---NOTE, 1.5V powered bank  
should operated with 1.5V logic levels, but can ACCEPT up to  
3.6V MAX!!!

FPGA =  A3PN250-VQG100

R53
0

R47
DoNotInstall

Default Bank 0 & 1 V= 1V5
3V31V5
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BANK0_SEL_EN

BANK1_SEL_EN

SCA_CLK_OUT

SCA_CLK_OUT

CS0_SEL_EN

(FPGA INPUT)

SCA_RESET_OUTCS1_SEL_EN

SCA_RESET_OUT (FPGA INPUT)

(Opt 1 - Alt)
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(Opt 1 - Alt)
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IO42RSB2 34

IO43RSB2 33

IO44RSB2 32

IO45RSB2 31

IO46RSB2
30

IO47RSB2 29

GEC2/IO48RSB2 28

GEB2/IO49RSB2 27

GEA2/IO50RSB2 26
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A
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K
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IC11C
A3PN250-VQG100

NC53

TCK47

TDI48

TDO54

TMS49

TRST
55

IC11E
A3PN250-VQG100

GND1

GND9

GND38

GND51

GND67

GND
88

GNDQ25 GNDQ 46

GNDQ75 GNDQ 99

IC11G
A3PN250-VQG100

VCC 17

VCC 37

VCC 68

VCC 89

VCCPLF 14

VCOMPLF 12

VJTAG 56

VPUMP 52

VCCIB087 VMV0100

VCCIB1
66 VMV174

VCCIB239 VMV250

VCCIB3
18 VMV324

Re
f:

Re
f:

'N
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0 
B
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'N
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0 
B
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IC11F
A3PN250-VQG100

GEA0/IO51RSB3 23

GEA1/IO52RSB3 22

GEC0/IO53RSB3 21

GEC1/IO54RSB3
20

GFC2/IO55RSB3 19

GFA2/IO56RSB3 16

GFA0/IO57RSB3 13GFA1/IO58RSB3 15

GFB0/IO59RSB3 11

GFB1/IO60RSB3 10

IO61RSB3 8

IO62RSB3 7

GAC2/IO63RSB3 6

IO64RSB3 5

GAB2/IO65RSB3 4

IO66RSB3 3

GAA2/IO67RSB3 2
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A
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IC11D
A3PN250-VQG100

For Ref:
'N060 bank 0 --> 'N250 bank 0&1
'N060 bank 1 --> 'N250 bank 2&3

Labels are relative to the simplier 'N060 
version of this FPGA

C5
8 10

nF

GND

FPGA_CH8_IAUX_EN
FPGA_CH8_VOS_GEN_EN

FPGA_CH8_MREG_EN

FPGA_CH5_IAUX_EN
FPGA_CH5_VOS_GEN_EN

FPGA_CH6_IAUX_EN
FPGA_CH6_VOS_GEN_EN

FPGA_CH6_MREG_EN

FPGA_CH7_IAUX_EN
FPGA_CH7_VOS_GEN_EN

FPGA_CH7_MREG_EN

SCA_DAT_OUT
SCA_DAT_IN

(FPGA INPUT)
(FPGA OUTPUT)27 RN26B33 Ohms

C29
47pF

1%
R69
49R9

B1
B2
B3
B4
B5

NOTE: 
CH2_VOS_GEN_EN & 
CH2_IAUX_EN ARE 
SWAPPED

PIB101 COB1 
PIB201 COB2 
PIB301 COB3 
PIB401 COB4 
PIB501 COB5 

PIC401 

PIC402 
COC4 

PIC2601 

PIC2602 
COC26 

PIC2701 

PIC2702 
COC27 

PIC2801 

PIC2802 
COC28 

PIC2901 PIC2902 COC29 

PIC3301 

PIC3302 

COC33 
PIC3501 

PIC3502 

COC35 

PIC4701 

PIC4702 
COC47 

PIC4801 

PIC4802 
COC48 

PIC4901 

PIC4902 
COC49 

PIC5501 

PIC5502 
COC55 

PIC5801 
PIC5802 

COC58 

PIC5901 
PIC5902 

COC59 
PIC6001 
PIC6002 

COC60 PIC6101 

PIC6102 
COC61 

PIC6201 

PIC6202 
COC62 

PIC6301 

PIC6302 COC63 

PIC6401 

PIC6402 
COC64 

PIC6501 

PIC6502 COC65 

PIC6601 
PIC6602 

COC66 PIC6701 
PIC6702 

COC67 PIC6801 
PIC6802 

COC68 PIC6901 
PIC6902 

COC69 PIC7001 
PIC7002 

COC70 PIC7101 
PIC7102 

COC71 PIC7201 
PIC7202 

COC72 PIC7301 
PIC7302 

COC73 PIC8701 
PIC8702 

COC87 PIC8801 
PIC8802 

COC88 PIC8901 
PIC8902 

COC89 

PIC9001 

PIC9002 
COC90 

PIC9101 
PIC9102 COC91 

PIC9201 
PIC9202 COC92 

PIC9301 
PIC9302 COC93 

PIC9401 

PIC9402 COC94 

PIC9501 

PIC9502 COC95 

PIC9601 

PIC9602 COC96 

PIC9701 

PIC9702 
COC97 

PIC9801 

PIC9802 COC98 

PIC9901 

PIC9902 
COC99 

PIC10001 PIC10002 

COC100 

PIC10101 

PIC10102 
COC101 

PIC10201 PIC10202 

COC102 

PIC10301 

PIC10302 
COC103 

PIC12601 

PIC12602 
COC126 

PIC13201 

PIC13202 COC132 

PIC13301 
PIC13302 COC133 

PIC13401 

PIC13402 COC134 

PIC13501 

PIC13502 COC135 

PIC13901 

PIC13902 
COC139 

PIC14001 

PIC14002 COC140 

PIC14101 
PIC14102 

COC141 PIC14201 
PIC14202 

COC142 PIC14301 
PIC14302 

COC143 

PIIC11076 

PIIC11077 

PIIC11078 

PIIC11079 

PIIC11080 

PIIC11081 

PIIC11082 

PIIC11083 

PIIC11084 

PIIC11085 

PIIC11086 

PIIC11090 

PIIC11091 

PIIC11092 

PIIC11093 

PIIC11094 

PIIC11095 

PIIC11096 

PIIC11097 

PIIC11098 

COIC11A 

PIIC11057 

PIIC11058 

PIIC11059 

PIIC11060 

PIIC11061 

PIIC11062 

PIIC11063 

PIIC11064 

PIIC11065 

PIIC11069 

PIIC11070 

PIIC11071 

PIIC11072 

PIIC11073 

COIC11B 

PIIC11026 

PIIC11027 

PIIC11028 

PIIC11029 

PIIC11030 

PIIC11031 

PIIC11032 

PIIC11033 

PIIC11034 

PIIC11035 

PIIC11036 

PIIC11040 

PIIC11041 

PIIC11042 

PIIC11043 

PIIC11044 

PIIC11045 

COIC11C 

PIIC1102 

PIIC1103 

PIIC1104 

PIIC1105 

PIIC1106 

PIIC1107 

PIIC1108 

PIIC11010 

PIIC11011 

PIIC11013 

PIIC11015 

PIIC11016 

PIIC11019 

PIIC11020 

PIIC11021 

PIIC11022 

PIIC11023 

COIC11D 

PIIC11047 

PIIC11048 

PIIC11049 

PIIC11053 

PIIC11054 

PIIC11055 

COIC11E 

PIIC11012 

PIIC11014 

PIIC11017 

PIIC11018 

PIIC11024 

PIIC11037 

PIIC11039 

PIIC11050 

PIIC11052 

PIIC11056 

PIIC11066 

PIIC11068 

PIIC11074 

PIIC11087 

PIIC11089 

PIIC110100 

COIC11F 

PIIC1101 

PIIC1109 

PIIC11025 

PIIC11038 

PIIC11046 

PIIC11051 

PIIC11067 

PIIC11075 

PIIC11088 

PIIC11099 

COIC11G 

PIIC1201 

PIIC1202 

PIIC1203 

PIIC1204 

PIIC1205 

PIIC1206 

PIIC1207 

PIIC1208 

PIIC1209 

PIIC12010 

PIIC12011 

PIIC12012 

PIIC12013 

PIIC12014 

COIC12 

PIJ101 

PIJ102 

PIJ103 

PIJ104 

PIJ105 

PIJ106 

COJ1 

PIJ801 

PIJ802 

PIJ803 

PIJ804 

PIJ805 

PIJ806 

COJ8 

PIJ1101 

PIJ1102 

PIJ1103 
PIJ1104 

PIJ1105 

PIJ1106 

PIJ1107 

PIJ1108 

PIJ1109 

PIJ11010 

PIJ11011 

PIJ11012 

PIJ11013 

PIJ11014 

PIJ11015 

PIJ11016 

PIJ11017 

PIJ11018 

PIJ11019 

PIJ11020 

PIJ11021 

PIJ11022 

PIJ11023 

PIJ11024 

PIJ11025 

PIJ11026 

PIJ11027 

PIJ11028 

PIJ11029 

PIJ11030 

COJ11 

PIJ1801 

PIJ1802 

PIJ1803 

PIJ1804 

PIJ1805 

PIJ1806 

PIJ1807 

PIJ1808 

PIJ1809 

PIJ18010 

PIJ18011 

PIJ18012 

PIJ18013 

PIJ18014 

PIJ18015 

PIJ18016 

PIJ18017 
PIJ18018 

PIJ18019 

PIJ18020 

PIJ18021 

PIJ18022 

PIJ18023 

PIJ18024 

PIJ18025 

PIJ18026 

PIJ18027 

PIJ18028 

PIJ18029 

PIJ18030 

PIJ18031 

PIJ18032 

PIJ18033 

PIJ18034 

PIJ18035 

PIJ18036 

PIJ18037 

PIJ18038 

PIJ18039 

PIJ18040 

PIJ18041 

PIJ18042 

PIJ18043 

PIJ18044 

PIJ18045 

PIJ18046 

PIJ18047 

PIJ18048 

PIJ18049 
PIJ18050 

COJ18 

PIJ2201 

PIJ2202 

PIJ2203 

PIJ2204 
PIJ2205 

PIJ2206 

COJ22 

PIL101 PIL102 

COL1 

PIL201 PIL202 

COL2 

PIL301 PIL302 

COL3 

PIOSC101 PIOSC102 

PIOSC103 PIOSC104 

COOSC1 

PIR101 

PIR102 COR1 

PIR201 

PIR202 COR2 

PIR301 PIR302 
COR3 

PIR401 PIR402 
COR4 

PIR701 PIR702 
COR7 

PIR901 PIR902 
COR9 

PIR4701 PIR4702 
COR47 

PIR5301 PIR5302 
COR53 

PIR6901 PIR6902 
COR69 

PIR9501 PIR9502 

COR95 
PIR9601 PIR9602 

COR96 
PIR9701 PIR9702 

COR97 

PIR9901 PIR9902 

COR99 

PIR10001 PIR10002 

COR100 

PIR11301 

PIR11302 
COR113 

PIR11401 

PIR11402 
COR114 

PIR12401 PIR12402 

COR124 

PIR12801 PIR12802 
COR128 

PIR17701 PIR17702 
COR177 

PIR17801 PIR17802 
COR178 

PIR17901 

PIR17902 
COR179 

PIR18001 PIR18002 
COR180 

PIR18101 

PIR18102 

COR181 
PIR18201 

PIR18202 

COR182 

PIR21101 

PIR21102 

COR211 

PIR21201 

PIR21202 

COR212 

PIRN901 

PIRN908 

CORN9A 

PIRN902 

PIRN907 

CORN9B 

PIRN903 

PIRN906 

CORN9C 

PIRN904 

PIRN905 

CORN9D 

PIRN1001 

PIRN1008 

CORN10A PIRN1002 

PIRN1007 

CORN10B 

PIRN1003 

PIRN1006 

CORN10C PIRN1004 

PIRN1005 

CORN10D 

PIRN1101 PIRN1108 
CORN11A 

PIRN1102 PIRN1107 

CORN11B 

PIRN1103 PIRN1106 

CORN11C 

PIRN1104 PIRN1105 

CORN11D 

PIRN1201 PIRN1208 
CORN12A 

PIRN1202 PIRN1207 

CORN12B 

PIRN1203 PIRN1206 

CORN12C 

PIRN1204 PIRN1205 

CORN12D 

PIRN1301 PIRN1308 
CORN13A PIRN1302 PIRN1307 CORN13B 

PIRN1303 PIRN1306 

CORN13C 

PIRN1304 PIRN1305 

CORN13D 

PIRN1401 PIRN1408 
CORN14A 

PIRN1402 PIRN1407 

CORN14B 

PIRN1403 PIRN1406 

CORN14C 

PIRN1404 PIRN1405 

CORN14D 

PIRN1501 PIRN1508 
CORN15A PIRN1502 PIRN1507 CORN15B 

PIRN1503 PIRN1506 

CORN15C 

PIRN1504 PIRN1505 

CORN15D 

PIRN1601 PIRN1608 
CORN16A PIRN1602 PIRN1607 CORN16B 

PIRN1603 PIRN1606 

CORN16C 

PIRN1604 PIRN1605 

CORN16D 

PIRN1701 

PIRN1708 CORN17A 

PIRN1702 

PIRN1707 CORN17B 

PIRN1703 

PIRN1706 

CORN17C 

PIRN1704 

PIRN1705 CORN17D 

PIRN1801 

PIRN1808 

CORN18A 

PIRN1802 

PIRN1807 

CORN18B 

PIRN1803 

PIRN1806 

CORN18C 

PIRN1804 

PIRN1805 

CORN18D 

PIRN1901 

PIRN1908 

CORN19A 

PIRN1902 

PIRN1907 

CORN19B PIRN1903 

PIRN1906 

CORN19C PIRN1904 

PIRN1905 

CORN19D PIRN2001 

PIRN2008 

CORN20A PIRN2002 

PIRN2007 

CORN20B 

PIRN2003 

PIRN2006 

CORN20C PIRN2004 

PIRN2005 

CORN20D 

PIRN2101 

PIRN2108 
CORN21A 

PIRN2102 

PIRN2107 
CORN21B 

PIRN2103 

PIRN2106 
CORN21C 

PIRN2104 

PIRN2105 
CORN21D 

PIRN2201 

PIRN2208 
CORN22A 

PIRN2202 

PIRN2207 
CORN22B 

PIRN2203 

PIRN2206 
CORN22C 

PIRN2204 

PIRN2205 
CORN22D 

PIRN2301 

PIRN2308 
CORN23A 

PIRN2302 

PIRN2307 
CORN23B 

PIRN2303 

PIRN2306 
CORN23C 

PIRN2304 

PIRN2305 
CORN23D 

PIRN2401 

PIRN2408 
CORN24A 

PIRN2402 

PIRN2407 
CORN24B 

PIRN2403 

PIRN2406 
CORN24C 

PIRN2404 

PIRN2405 
CORN24D 

PIRN2501 PIRN2508 
CORN25A 

PIRN2502 PIRN2507 

CORN25B 

PIRN2503 PIRN2506 

CORN25C 

PIRN2504 PIRN2505 

CORN25D 

PIRN2601 PIRN2608 
CORN26A 

PIRN2602 PIRN2607 

CORN26B 

PIRN2603 PIRN2606 

CORN26C 

PIRN2604 PIRN2605 

CORN26D 

PIRN2701 PIRN2708 
CORN27A 

PIRN2702 PIRN2707 

CORN27B 

PIRN2703 PIRN2706 

CORN27C 

PIRN2704 PIRN2705 

CORN27D 

PIRN2801 PIRN2808 
CORN28A PIRN2802 PIRN2807 CORN28B 

PIRN2803 PIRN2806 

CORN28C 

PIRN2804 PIRN2805 

CORN28D 

PISW201 

PISW202 

PISW203 

PISW204 PISW205 

PISW206 

PISW207 

PISW208 

COSW2 

PISW301 

PISW302 

PISW303 

PISW304 PISW305 

PISW306 

PISW307 

PISW308 

COSW3 

PISW401 

PISW402 

PISW403 

PISW404 PISW405 

PISW406 

PISW407 

PISW408 

COSW4 

PISW501 

PISW502 

PISW503 

PISW504 PISW505 

PISW506 

PISW507 

PISW508 

COSW5 

PITP1201 

COTP12 

PITP1301 

COTP13 

PITP1601 

COTP16 

PITP1701 

COTP17 

PIC402 PIC2602 PIC2702 PIC2802 PIC4702 PIC4802 PIC4902 PIC5502 PIC12601 

PIC14202 

PIIC11017 

PIIC11037 

PIIC11068 

PIIC11089 

PIJ18035 

PIJ18037 

PIL102 

PIR5301 

PIR12402 

PIC5802 
PIC6102 PIC6202 

PIC7202 PIC7302 PIC8702 PIC8802 PIC8902 

PIC9802 PIC10102 

PIC10201 

PIC13502 

PIC13901 

PIC14102 

PIIC11066 

PIIC11074 

PIIC11087 

PIIC110100 

PIIC12013 

PIIC12014 

PIJ18031 

PIJ18033 

PIJ2201 

PIJ2202 

PIOSC101 

PIOSC104 

PIR102 

PIR301 

PIR4701 

PIR9501 

PIR21202 

PIIC11022 

PIRN2204 

PISW205 NLADDR0SEL00 

PIIC11023 

PIRN2203 

PISW206 
NLADDR0SEL01 

PIIC11026 

PIRN2202 

PISW207 
NLADDR0SEL02 

PIIC11027 

PIRN2201 

PISW208 
NLADDR0SEL03 

PIIC11028 

PIRN2104 

PISW305 NLADDR0SEL04 

PIIC11021 

PIRN2301 

PISW408 
NLCH1020MS0CFG0EN 

PIIC11020 

PIRN2302 

PISW407 
NLCH3040MS0CFG0EN 

PIIC11019 

PIRN2303 

PISW406 
NLCH5060MS0CFG0EN 

PIIC11015 

PIRN2401 

PISW508 
NLCH5060MS0W0STDBY0EN PIIC11016 

PIRN2304 

PISW405 
NLCH7080MS0CFG0EN 

PIIC11013 

PIRN2402 

PISW507 
NLCH7080MS0W0STDBY0EN 

PIC10002 

PIIC11057 

PIR18002 

NLCLK40M0OSC 

PIJ11015 

PIRN2604 
NLCS20SEL0EN 

PIJ11017 

PIRN2603 
NLCS30SEL0EN 

PIJ11019 

PIRN2804 
NLCS40SEL0EN 

PIJ11021 

PIRN2803 
NLCS50SEL0EN 

PIJ11023 

PIRN2801 
NLCS60SEL0EN 

PIIC11090 

PIRN903 

PIRN1107 
NLFPGA0CH10IAUX0EN 

PIIC11086 

PIRN904 

PIRN1108 
NLFPGA0CH10MREG0EN 

PIIC11091 

PIRN902 

PIRN1106 
NLFPGA0CH10VOS0GEN0EN 

PIIC11085 

PIRN1001 

PIRN1205 
NLFPGA0CH20IAUX0EN 

PIIC11092 

PIRN901 

PIRN1105 NLFPGA0CH20MREG0EN 

PIIC11084 

PIRN1002 

PIRN1206 
NLFPGA0CH20VOS0GEN0EN 

PIIC11082 

PIRN1004 

PIRN1208 
NLFPGA0CH30IAUX0EN 

PIIC11083 

PIRN1003 

PIRN1207 
NLFPGA0CH30MREG0EN 

PIIC11081 PIRN1305 

PIRN1705 

NLFPGA0CH30VOS0GEN0EN 

PIIC11079 PIRN1307 

PIRN1707 

NLFPGA0CH40IAUX0EN PIIC11080 PIRN1306 

PIRN1706 

NLFPGA0CH40MREG0EN 

PIIC11078 PIRN1308 

PIRN1708 

NLFPGA0CH40VOS0GEN0EN 

PIIC11073 

PIRN1407 

PIRN1802 

NLFPGA0CH50IAUX0EN 

PIIC11076 PIRN1408 

PIRN1801 

NLFPGA0CH50MREG0EN 

PIIC11072 

PIRN1406 

PIRN1803 

NLFPGA0CH50VOS0GEN0EN 

PIIC11070 

PIRN1505 

PIRN1904 

NLFPGA0CH60IAUX0EN 
PIIC11071 

PIRN1405 

PIRN1804 

NLFPGA0CH60MREG0EN 

PIIC11069 

PIRN1506 

PIRN1903 

NLFPGA0CH60VOS0GEN0EN 

PIIC11064 

PIRN1508 

PIRN1901 

NLFPGA0CH70IAUX0EN PIIC11065 

PIRN1507 

PIRN1902 

NLFPGA0CH70MREG0EN 

PIIC11063 

PIRN1605 

PIRN2004 

NLFPGA0CH70VOS0GEN0EN 

PIIC11061 

PIRN1607 

PIRN2002 NLFPGA0CH80IAUX0EN PIIC11062 

PIRN1606 

PIRN2003 

NLFPGA0CH80MREG0EN 

PIIC11060 

PIRN1608 

PIRN2001 
NLFPGA0CH80VOS0GEN0EN 

PIB501 

PIC401 PIC2601 PIC2701 PIC2801 PIC4701 PIC4801 PIC4901 PIC5501 

PIC5801 

PIC5901 PIC6001 
PIC6101 PIC6201 

PIC6301 PIC6401 PIC6501 

PIC6601 PIC6701 PIC6801 PIC6901 PIC7001 PIC7101 PIC7201 PIC7301 PIC8701 PIC8801 PIC8901 

PIC9001 

PIC9101 PIC9201 PIC9301 

PIC9401 PIC9501 PIC9601 

PIC9701 

PIC9801 

PIC9901 

PIC10101 

PIC10202 

PIC10301 

PIC12602 

PIC13201 

PIC13301 

PIC13401 

PIC13501 

PIC13902 

PIC14002 

PIC14101 PIC14201 PIC14301 

PIIC1101 

PIIC1109 

PIIC11012 

PIIC11025 

PIIC11038 

PIIC11046 

PIIC11051 

PIIC11067 

PIIC11075 

PIIC11088 

PIIC11099 

PIIC1206 

PIIC1207 

PIJ102 

PIJ104 

PIJ1105 

PIJ1106 

PIJ1108 

PIJ11010 

PIJ11012 

PIJ11014 

PIJ11016 

PIJ11018 

PIJ11020 

PIJ11022 

PIJ11024 

PIJ11026 

PIJ11028 

PIJ11030 

PIJ1802 

PIJ18011 

PIJ18021 

PIJ18022 

PIJ18032 

PIJ18034 

PIJ18036 

PIJ18039 

PIJ18043 

PIJ18045 

PIJ18047 

PIJ18049 

PIOSC102 

PIR202 

PIR401 

PIR6902 

PIR9702 

PIR9901 

PIR11302 PIR11402 

PIR18101 PIR18201 

PIR21101 

PIRN905 

PIRN906 PIRN907 

PIRN908 

PIRN1005 

PIRN1006 

PIRN1007 PIRN1008 PIRN1701 PIRN1702 

PIRN1703 

PIRN1704 

PIRN1805 

PIRN1806 PIRN1807 

PIRN1808 

PIRN1905 PIRN1906 

PIRN1907 

PIRN1908 PIRN2005 

PIRN2006 

PIRN2007 PIRN2008 

PISW201 

PISW202 

PISW203 

PISW204 

PISW301 

PISW302 

PISW303 

PISW304 

PISW401 

PISW402 

PISW403 

PISW404 

PISW501 

PISW502 

PISW503 

PISW504 

PIIC11031 

PIRN2101 

PISW308 
NLMODE00 

PIIC11030 

PIRN2102 

PISW307 
NLMODE01 

PIIC11029 

PIRN2103 

PISW306 
NLMODE02 

PIB101 PIJ1101 

PIB201 PIJ1102 

PIB301 PIJ1103 
PIB401 PIJ1104 

PIC2902 PIR6901 

PIC3302 
PIR11301 

PIC3502 
PIR11401 

PIC6302 PIC6402 PIC6502 PIC13202 

PIIC11014 

PIL101 

PIR12401 

PIC10001 

PIOSC103 

PIR17901 

PIR18001 

PIIC1103 PIRN2607 

PIIC1104 

PIIC1105 PIRN2808 

PIIC1106 PIRN2807 

PIIC1107 PIRN2806 

PIIC1108 PIRN2805 

PIIC11032 PIRN2606 

PIIC11033 PIRN2605 

PIIC11036 POFPGA0FUSE07080OK 
PIIC11040 POFPGA0FUSE05060OK 

PIIC11041 POFPGA0FUSE03040OK 

PIIC11042 POFPGA0FUSE01020OK 
PIIC11043 POTEMP0OK0B 

PIIC11053 

PIIC11058 

PIR402 

PIRN2708 

PIIC11059 

PIR302 

PIRN2707 

PIIC11094 

PIR201 

PIRN2505 
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