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Power_Neg
Power_Neg.SchDoc

DAC_Reference
DAC_Reference.SchDoc

DIN_P[1..8]
DIN_N[1..8]

U_AnalogConnector
Ethernet_Connector.SchDoc

CLK_P
CLK_N
CVN_P
CVN_N

PILOT_IN
PILOT_OUT
Collective_FLT

DAC_IN

DAC_IN_P[1..8]
DAC_IN_N[1..8]

CarrierConnector
FPGA Connector.SchDoc

DAC_IN DAC_IN_C[1..8]

LVDS Receiver_Data
LVDS_Receiver_Data.SchDoc

DAC_IN_C

CLK_P
CLK_N
CVN_P
CVN_N

CLK[1..8]
CVN[1..8]

LVDS Receiver_CVN_CLK
LVDS_Receiver_CVN_CLK.SchDoc

CVN[1..8] CVN
CLK[1..8] CLK

DAC_IN_C[1..8]

DIN from analog card for HITL usage

OP_AMP_P
OP_AMP_N
OPAMP_FB

DIN_P[1..8]
DIN_N[1..8]

DIN_P
DIN_N

UZ_A_DAC

Revision1

Designer1

05/22

Serial
Serial1

LOGO1

UZ Logo

CO05022 

CODesigner1 

COLOGO1 

CORevision1 

COSerial1 

COUZ0A0DAC 

NLCLK010080 NLCLK NLCLK010080 NLCLK NLCLK010080 NLCLK NLCLK010080 NLCLK NLCLK010080 
NLCVN010080 NLCVN NLCVN010080 NLCVN NLCVN010080 NLCVN NLCVN010080 NLCVN NLCVN010080 

NLDAC0IN0C010080 NLDAC0IN0C NLDAC0IN0C010080 NLDAC0IN0C NLDAC0IN0C010080 NLDAC0IN0C NLDAC0IN0C010080 NLDAC0IN0C NLDAC0IN0C010080 NLDAC0IN0C NLDAC0IN0C010080 NLDAC0IN0C NLDAC0IN0C010080 NLDAC0IN0C NLDAC0IN0C010080 NLDAC0IN0C NLDAC0IN0C010080 

NLDIN0N NLDIN0N010080 NLDIN0N NLDIN0N010080 NLDIN0N NLDIN0N010080 NLDIN0N NLDIN0N010080 NLDIN0N NLDIN0N010080 NLDIN0N NLDIN0N010080 NLDIN0N NLDIN0N010080 NLDIN0N NLDIN0N010080 NLDIN0N010080 
NLDIN0P NLDIN0P010080 NLDIN0P NLDIN0P010080 NLDIN0P NLDIN0P010080 NLDIN0P NLDIN0P010080 NLDIN0P NLDIN0P010080 NLDIN0P NLDIN0P010080 NLDIN0P NLDIN0P010080 NLDIN0P NLDIN0P010080 NLDIN0P010080 

NLCLK010080 NLCLK NLCLK010080 NLCLK NLCLK010080 NLCLK NLCLK010080 NLCLK 
NLCVN010080 NLCVN NLCVN010080 NLCVN NLCVN010080 NLCVN NLCVN010080 NLCVN 

NLOP0AMP0N NLOP0AMP0N NLOP0AMP0N NLOP0AMP0N NLOP0AMP0N NLOP0AMP0N NLOP0AMP0N NLOP0AMP0N 
NLOP0AMP0P NLOP0AMP0P NLOP0AMP0P NLOP0AMP0P NLOP0AMP0P NLOP0AMP0P NLOP0AMP0P NLOP0AMP0P 

NLOPAMP0FB NLOPAMP0FB NLOPAMP0FB NLOPAMP0FB NLOPAMP0FB NLOPAMP0FB NLOPAMP0FB NLOPAMP0FB 
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GND

GND

GND

GNDGND GND

GND GND

+5V

GND

+24V

+24V GND

+5V

GND

+2V5

GND
GNDGND

GND

GND GND

GND

+3V3

Device is enabled

+5V

R10
5k36

R9
9k31

3.3V/150mA 2.5V/150mA

5V/500mA

C7
22 µF

C9
0.01 µF

C4

0.022 µF

C5

0.022 µF

C3

0.1 µF

C6
1 µF

R5

24k9

R4

dnp

R3

dnp

C12
1 µF

C13
1 µF

C10
1 µF

C11
1 µF

PSU: +5V, +3V3, +2V5, +1V8

VCC1

SD2

VIN3

SYNC4

COMP5

FB6

RT7

RAMP8

BST 16

PRE 15

SW 14

IS 13

PGND 12

OUT 11

SS 10

AGND 9

U3

LM25574MT/NOPB

IN1

GND2

EN3

ADJ 4

OUT 5

U4

NCV8730ASNADJT1G

GND 2

VOUT 1VIN3

TAB4

U5

MCP1804T-2502I/DB

R6
24k

12

D3

C8
470 pF

1 2L3

CD75NP-101KC

R8
1k6

R7
5k1

R61

0R

R62

0R

+5V
GND

11

22

P3

IPL1-102-01-L-S-K

Samtec Connector can be swapped for a regular Pin Header

PIC301 PIC302 

COC3 

PIC401 PIC402 

COC4 

PIC501 PIC502 

COC5 

PIC601 

PIC602 
COC6 

PIC701 

PIC702 
COC7 

PIC801 

PIC802 
COC8 

PIC901 

PIC902 
COC9 

PIC1001 

PIC1002 
COC10 

PIC1101 

PIC1102 
COC11 

PIC1201 

PIC1202 
COC12 

PIC1301 

PIC1302 
COC13 

PID301 PID302 

COD3 

PIL301 PIL302 

COL3 

PIP301 

PIP302 

COP3 

PIR301 PIR302 

COR3 
PIR401 PIR402 

COR4 

PIR501 PIR502 

COR5 

PIR601 

PIR602 
COR6 

PIR701 

PIR702 
COR7 

PIR801 

PIR802 
COR8 

PIR901 

PIR902 
COR9 

PIR1001 

PIR1002 
COR10 

PIR6101 PIR6102 

COR61 
PIR6201 PIR6202 

COR62 

PIU301 

PIU302 

PIU303 

PIU304 

PIU305 

PIU306 

PIU307 

PIU308 PIU309 

PIU3010 

PIU3011 

PIU3012 

PIU3013 

PIU3014 

PIU3015 

PIU3016 

COU3 

PIU401 

PIU402 

PIU403 

PIU404 

PIU405 

COU4 

PIU501 

PIU502 

PIU503 

PIU504 

COU5 

PIC1102 PIU501 

PIC1302 PIR902 PIU405 

PIC702 
PIL302 

PIP301 

PIR702 

PIR6101 PIR6201 

PIU3011 

PIC602 

PIR301 

PIU303 

PIC302 

PIC601 
PIC701 

PIC801 PIC901 

PIC1001 PIC1101 
PIC1201 PIC1301 

PIP302 

PIR402 

PIR601 

PIR801 

PIR1001 

PIU309 

PIU3012 

PIU402 

PIU502 PIU504 

PIC301 

PIU301 

PIC401 

PIU3016 

PIC402 

PID301 

PIL301 PIU3014 

PIU3015 

PIC501 

PIR701 
PIR802 

PIU306 

PIC502 PIR501 

PIC802 
PIU308 

PIC902 
PIU3010 

PIC1002 PIR6202 PIU503 

PIC1202 
PIR6102 PIU401 

PIU403 

PID302 

PIU3013 

PIR302 PIR401 

PIU302 

PIR502 

PIU305 

PIR602 
PIU307 

PIR901 

PIR1002 

PIU404 

PIU304 
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GND

GND

GND

negRail

For -0.18V ca 30mA needed

negRail

GND

negRail

Alternative negRail Voltages

Zweck BUF634:
Workaround: Verwendung als open-loop Verstärker,
kleine negative Spannung um das negative Rail des differentiellen 
OpAmps THS4521 zu versorgen, s. Kapitel 11 Datenblatt THS4561. --> 
rail-to-rail

NC=No internal connection

+5V

-5V -180mV

+5V

-5V

-5V
-5V

-5V/-200mA

C33
100 nF C34

100 nF

C32
100 nF

C35
100 nF

C36
10 µF

R23
0R

600 Ohm

L6

742792040

600 Ohm

L7

742792040

600 Ohm

L8

742792040

PSU: -6.28V, -5V, negRail

GND
GND

GND
GNDGNDGND

V_FB = -1.175V
-6.5V -5V

C27
100 nF

C29
100 nF

C30
10 µF

C28
10 µF

C25
10 µF

C31

10 µF

C26
10 µF

R21
32k4

R22
10k

BW1

NC_12

VIN3

V-4

NC_3 8

V+ 7

V_O 6

NC_2 5

U8

BUF634AIDR

OUT 1

FB 2

NC3

G
N

D
4

EP
9

IN8

DNC7 NR/SS 6

EN5

U7

TPS7A3001MDGNTEP

-6.5V

GND
24V_N

FB_Neg
VCC_N

RCL_N

SW_N

Ron_N
GND

+24V

C17
10 µF

C16
10 µF

C18
100 nF

R16

162k

TP13

-

TP14

-

TP11

-

TP12

R19
133k

R17

dnp

L5

B82464G4154M

TP10

-

C24
100 nF

C14

10 nF

C21
100 nF

C22
10 µF

C23
10 µF

R20
1k02

R18
1k62

C20
dnp

C15
dnpSW 1

BST 2

RCL3

G
N

D
4

FB 5

RON6

VCC7

VIN8
LM5007U6

600 Ohm

L4

C19
47 µF

1
2 D4

R63

0R

R64

0R

R65

0R

R25
10k

R24
11k

PIC1401 PIC1402 

COC14 

PIC1501 

PIC1502 
COC15 

PIC1601 

PIC1602 
COC16 

PIC1701 

PIC1702 
COC17 

PIC1801 

PIC1802 
COC18 PIC1901 

PIC1902 
COC19 

PIC2001 

PIC2002 
COC20 

PIC2101 

PIC2102 
COC21 

PIC2201 

PIC2202 
COC22 

PIC2301 

PIC2302 
COC23 

PIC2401 

PIC2402 
COC24 

PIC2501 

PIC2502 
COC25 

PIC2601 

PIC2602 
COC26 

PIC2701 

PIC2702 
COC27 

PIC2801 

PIC2802 
COC28 

PIC2901 

PIC2902 
COC29 

PIC3001 

PIC3002 
COC30 

PIC3101 PIC3102 

COC31 

PIC3201 

PIC3202 
COC32 

PIC3301 

PIC3302 
COC33 

PIC3401 

PIC3402 
COC34 

PIC3501 

PIC3502 
COC35 

PIC3601 

PIC3602 
COC36 

PID401 
PID402 COD4 

PIL401 PIL402 

COL4 
PIL501 PIL502 

COL5 

PIL601 PIL602 

COL6 

PIL701 PIL702 

COL7 

PIL801 PIL802 

COL8 

PIR1601 PIR1602 

COR16 

PIR1701 PIR1702 

COR17 

PIR1801 

PIR1802 
COR18 

PIR1901 

PIR1902 
COR19 

PIR2001 

PIR2002 
COR20 

PIR2101 

PIR2102 
COR21 

PIR2201 

PIR2202 
COR22 

PIR2301 

PIR2302 
COR23 

PIR2401 

PIR2402 
COR24 

PIR2501 

PIR2502 
COR25 

PIR6301 PIR6302 

COR63 

PIR6401 PIR6402 

COR64 

PIR6501 PIR6502 

COR65 

PITP1001 
COTP10 

PITP1101 
COTP11 

PITP1201 
COTP12 

PITP1301 
COTP13 

PITP1401 
COTP14 

PIU601 

PIU602 

PIU603 

PIU604 

PIU605 

PIU606 

PIU607 

PIU608 

COU6 

PIU701 

PIU702 

PIU703 

PIU704 

PIU705 

PIU706 PIU707 

PIU708 

PIU709 COU7 

PIU801 

PIU802 

PIU803 

PIU804 PIU805 

PIU806 

PIU807 

PIU808 

COU8 

PIC1602 PIC1702 PIC1802 

PIL402 

PIR1601 

PITP1001 
PIU608 PIL401 

NL24V0N 

PIC3201 

PIR6401 

PIU807 

PIC2502 
PIC2802 PIC2902 PIC3002 

PIC3402 

PIL702 

PIR2102 

PIR2302 

PIR6501 

PITP1301 
PIU701 

PIU804 

PIC1601 PIC1701 PIC1801 PIC1902 
PIC2101 PIC2201 PIC2301 

PIC2401 
PID402 PIR1901 

PIR2001 

PIR6301 

PITP1201 
PIU604 

PIC2001 

PIR1801 

PIR2002 
PIU605 

NLFB0Neg 

PIC1502 

PIC1901 PIC2102 PIC2202 PIC2302 

PIC2601 PIC2701 PIC2801 PIC2901 PIC3001 
PIC3101 

PIC3202 

PIC3401 
PIC3501 PIC3601 

PIL502 

PIL601 

PIR1802 

PIR2201 

PITP1101 

PIU703 

PIU704 PIU709 

PIL602 

PIL701 

PIL802 

PITP1401 

PIC1401 PIU602 

PIC1501 PIC2002 PIR1702 

PIC2501 PIR2101 
PIR2202 

PIU702 PIC2602 PIC2702 
PIR6302 

PIU705 

PIU708 

PIC3102 PIU706 

PIC3301 PIR2501 
PIR6502 

PIC3302 
PIR2401 
PIR2502 PIU803 

PIC3502 PIC3602 

PIL801 PIU806 

PIR2301 
PIU801 

PIR2402 PIR6402 

PIU707 

PIU802 

PIU805 

PIU808 

PIR1902 PIU603 
NLRCL0N 

PIR1602 PIU606 
NLRon0N 

PIC1402 

PID401 

PIL501 

PIR1701 

PIU601 

NLSW0N 

PIC2402 
PIU607 

NLVCC0N 
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CLK_P
CLK_N

GND

GND

GND

GND

GND

GND

GNDGND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

+24V+24V

CLK_P
CLK_N

PILOT_IN PILOT_OUT
Collective_FLT

CVN_P
CVN_N

CVN_P
CVN_N

DAC_IN_P1

DAC_IN_P2

DAC_IN_P3

DAC_IN_P4

DAC_IN_N1

DAC_IN_N2

DAC_IN_N3

DAC_IN_N4

DAC_IN_P5

DAC_IN_P6

DAC_IN_P7

DAC_IN_P8

DAC_IN_N5

DAC_IN_N6

DAC_IN_N7

DAC_IN_N8

DAC_IN_P[1..8]
DAC_IN_N[1..8]

DAC_IN_P[1..8]
DAC_IN_N[1..8]

DAC_IN_P1
DAC_IN_N1
DAC_IN_P2
DAC_IN_N2
DAC_IN_P3
DAC_IN_N3
DAC_IN_P4
DAC_IN_N4
DAC_IN_P5
DAC_IN_N5
DAC_IN_P6
DAC_IN_N6
DAC_IN_P7
DAC_IN_N7
DAC_IN_P8
DAC_IN_N8

DAC_IN_P_N

DAC_IN_N1
DAC_IN_P1

DAC_IN_N2
DAC_IN_P2

DAC_IN_N3
DAC_IN_P3

DAC_IN_N4
DAC_IN_P4

DAC_IN_N5

DAC_IN_N6

DAC_IN_N7

DAC_IN_N8

DAC_IN_P5

DAC_IN_P6

DAC_IN_P7

DAC_IN_P8

DAC_IN

+5V

GND

R14

0R

R13

0R

R15
0R

UltraZohm Connector

TP4

-TP6

-TP8

-

TP5

- TP7

-
TP9

-

11 2 2

33 4 4

55 6 6

77 8 8

99 10 10

1111 12 12

1313 14 14

1515 16 16

1717 18 18

1919 20 20

2121 22 22

2323 24 24

2525 26 26

2727 28 28

2929 30 30

3131 32 32

3333 34 34

3535 36 36

3737 38 38

3939 40 40

4141 42 42

4343 44 44

4545 46 46

4747 48 48

4949 50 50

5151 52 52

5353 54 54

5555 56 56

5757 58 58

5959 60 60

6161 62 62

6363 64 64

6565 66 66

6767 68 68

6969 70 70

7171 72 72

7373 74 74

7575 76 76

7777 78 78

7979 80 80

X2

HSEC8-140-01-XX-DV-A-BL-CARD

PIR1301 PIR1302 

COR13 
PIR1401 PIR1402 

COR14 

PIR1501 

PIR1502 
COR15 

PITP401 

COTP4 
PITP501 

COTP5 

PITP601 
COTP6 

PITP701 
COTP7 

PITP801 

COTP8 

PITP901 

COTP9 

PIX201 PIX202 

PIX203 PIX204 

PIX205 PIX206 

PIX207 PIX208 

PIX209 PIX2010 

PIX2011 PIX2012 

PIX2013 PIX2014 

PIX2015 PIX2016 

PIX2017 PIX2018 

PIX2019 PIX2020 

PIX2021 PIX2022 

PIX2023 PIX2024 

PIX2025 PIX2026 

PIX2027 PIX2028 

PIX2029 PIX2030 

PIX2031 PIX2032 

PIX2033 PIX2034 

PIX2035 PIX2036 

PIX2037 PIX2038 

PIX2039 PIX2040 

PIX2041 PIX2042 

PIX2043 PIX2044 

PIX2045 PIX2046 

PIX2047 PIX2048 

PIX2049 PIX2050 

PIX2051 PIX2052 

PIX2053 PIX2054 

PIX2055 PIX2056 

PIX2057 PIX2058 

PIX2059 PIX2060 

PIX2061 PIX2062 

PIX2063 PIX2064 

PIX2065 PIX2066 

PIX2067 PIX2068 

PIX2069 PIX2070 

PIX2071 PIX2072 

PIX2073 PIX2074 

PIX2075 PIX2076 

PIX2077 PIX2078 

PIX2079 PIX2080 

COX2 

PIX2043 
NLDAC0IN0N1 

NLDAC0IN0N010080 

PODAC0IN 

PODAC0IN0N010080 

PIX2037 
NLDAC0IN0N2 

NLDAC0IN0N010080 

PODAC0IN 

PODAC0IN0N010080 

PIX2031 
NLDAC0IN0N3 

NLDAC0IN0N010080 

PODAC0IN 

PODAC0IN0N010080 

PIX2025 
NLDAC0IN0N4 

NLDAC0IN0N010080 

PODAC0IN 

PODAC0IN0N010080 

PIX2044 
NLDAC0IN0N5 

NLDAC0IN0N010080 

PODAC0IN 

PODAC0IN0N010080 

PIX2038 
NLDAC0IN0N6 

NLDAC0IN0N010080 

PODAC0IN 

PODAC0IN0N010080 

PIX2032 
NLDAC0IN0N7 

NLDAC0IN0N010080 

PODAC0IN 

PODAC0IN0N010080 

PIX2026 
NLDAC0IN0N8 

NLDAC0IN0N010080 

PODAC0IN 

PODAC0IN0N010080 
NLDAC0IN0N010080 

PODAC0IN0N010080 

PIX2041 
NLDAC0IN0P1 

NLDAC0IN0P010080 

PODAC0IN 

PODAC0IN0P010080 

PIX2035 
NLDAC0IN0P2 

NLDAC0IN0P010080 

PODAC0IN 

PODAC0IN0P010080 

PIX2029 
NLDAC0IN0P3 

NLDAC0IN0P010080 

PODAC0IN 

PODAC0IN0P010080 

PIX2023 
NLDAC0IN0P4 

NLDAC0IN0P010080 

PODAC0IN 

PODAC0IN0P010080 

PIX2042 
NLDAC0IN0P5 

NLDAC0IN0P010080 

PODAC0IN 

PODAC0IN0P010080 

PIX2036 
NLDAC0IN0P6 

NLDAC0IN0P010080 

PODAC0IN 

PODAC0IN0P010080 

PIX2030 
NLDAC0IN0P7 

NLDAC0IN0P010080 

PODAC0IN 

PODAC0IN0P010080 

PIX2024 
NLDAC0IN0P8 

NLDAC0IN0P010080 

PODAC0IN 

PODAC0IN0P010080 NLDAC0IN0P010080 PODAC0IN0P010080 PIR1301 

PIX205 PIX206 

PIX2019 
NLCLK0N POCLK0N 

PIX2017 
NLCLK0P POCLK0P 

PIX2020 
NLCVN0N POCVN0N 

PIX2018 
NLCVN0P POCVN0P 

PIR1501 

PIX201 PIX202 

PIX203 PIX204 

PIX207 PIX208 

PIX2011 PIX2012 

PIX2015 PIX2016 

PIX2021 PIX2022 

PIX2027 PIX2028 

PIX2033 PIX2034 

PIX2039 PIX2040 

PIX2045 PIX2046 

PIX2051 PIX2052 

PIX2057 PIX2058 

PIX2063 PIX2064 

PIX2069 PIX2070 

PIX2075 PIX2076 

PIR1302 PIR1401 

PIR1502 

PIX2079 POPILOT0IN 

PIR1402 

PIX2080 POPILOT0OUT 

PITP401 PIX2047 PITP501 PIX2048 

PITP601 PIX2049 PITP701 PIX2050 

PITP801 PIX2053 

PITP901 PIX2056 

PIX209 PIX2010 

PIX2013 PIX2014 

PIX2054 

PIX2055 

PIX2059 PIX2060 

PIX2061 PIX2062 

PIX2065 PIX2066 

PIX2067 PIX2068 

PIX2071 PIX2072 

PIX2073 PIX2074 

PIX2077 PIX2078 POCollective0FLT 

POCLK0N 
POCLK0P 

POCollective0FLT 

POCVN0N 
POCVN0P 
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LVDS to Single Ended Conversion
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Conversion and Clock Signal Distribution
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GND

OPAMP_FB

10 μF tantalum capacitor in parallel with a 0.1 μF ceramic capacitor
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GND

OPAMP_FB

10 μF tantalum capacitor in parallel with a 0.1 μF ceramic capacitor

10 μF tantalum capacitor in parallel with a 0.1 μF ceramic capacitor
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GND

OPAMP_FB

10 μF tantalum capacitor in parallel with a 0.1 μF ceramic capacitor

10 μF tantalum capacitor in parallel with a 0.1 μF ceramic capacitor

OP_AMP_P
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GND

OPAMP_FB

10 μF tantalum capacitor in parallel with a 0.1 μF ceramic capacitor

10 μF tantalum capacitor in parallel with a 0.1 μF ceramic capacitor
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+3V3

GND

GND

+3V3

R41D

100R

R42D

100R

C60D

0.1 µF

R40D
6k8

C58D
0.1 µF

C59D
10 µF

OP_AMP_N

DAC 1-8

RFB 1VOUT 2AGNDF 3AGNDS 4V_REF-S 5V_REF-F 6CS 7

VDD14 INV13 DGND12 LDAC11 SDI10 NC9 SCLK8

U12D

DAC8831ID

2V5_REF

GND
GND

GND

PIC58D01 

PIC58D02 

COC58 

PIC59D01 

PIC59D02 
COC59 

PIC60D01 PIC60D02 

COC60 

PIR40D01 

PIR40D02 
COR40 

PIR41D01 PIR41D02 

COR41 

PIR42D01 PIR42D02 

COR42 

PIU12D01 

PIU12D02 

PIU12D03 

PIU12D04 

PIU12D05 

PIU12D06 

PIU12D07 PIU12D08 

PIU12D09 

PIU12D010 

PIU12D011 

PIU12D012 

PIU12D013 

PIU12D014 

COU12 

PIC58D01 PIC59D02 

PIU12D05 

PIU12D06 

PIC60D02 

PIR40D02 

PIU12D014 

PIR41D01 

PIU12D08 
NLCLK 

POCLK 

PIR40D01 

PIU12D07 

NLCVN POCVN 

PIU12D010 
NLD0IN POD0IN 

PIC58D02 PIC59D01 

PIC60D01 

PIR41D02 

PIR42D02 

PIU12D03 

PIU12D04 

PIU12D012 

PIR42D01 PIU12D011 

PIU12D09 

PIU12D013 

NLOP0AMP0N 
POOP0AMP0N 

PIU12D02 
NLOP0AMP0P 

POOP0AMP0P 
PIU12D01 

NLOPAMP0FB POOPAMP0FB 

POCLKD 

POCVND 

POD0IND 

POOP0AMPD0N 

POOP0AMPD0P 
POOPAMP0FBD 
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GND

OPAMP_FB

10 μF tantalum capacitor in parallel with a 0.1 μF ceramic capacitor

10 μF tantalum capacitor in parallel with a 0.1 μF ceramic capacitor

OP_AMP_P

CLK

D_IN

CVN CVN

D_IN

CLK

OPAMP_FB
OP_AMP_P

OP_AMP_N

+3V3

GND

GND

+3V3

R41E

100R

R42E

100R

C60E

0.1 µF

R40E
6k8

C58E
0.1 µF

C59E
10 µF

OP_AMP_N

DAC 1-8

RFB 1VOUT 2AGNDF 3AGNDS 4V_REF-S 5V_REF-F 6CS 7

VDD14 INV13 DGND12 LDAC11 SDI10 NC9 SCLK8

U12E

DAC8831ID

2V5_REF

GND
GND

GND

PIC58E01 

PIC58E02 

COC58 

PIC59E01 

PIC59E02 
COC59 

PIC60E01 PIC60E02 

COC60 

PIR40E01 

PIR40E02 
COR40 

PIR41E01 PIR41E02 

COR41 

PIR42E01 PIR42E02 

COR42 

PIU12E01 

PIU12E02 

PIU12E03 

PIU12E04 

PIU12E05 

PIU12E06 

PIU12E07 PIU12E08 

PIU12E09 

PIU12E010 

PIU12E011 

PIU12E012 

PIU12E013 

PIU12E014 

COU12 

PIC58E01 PIC59E02 

PIU12E05 

PIU12E06 

PIC60E02 

PIR40E02 

PIU12E014 

PIR41E01 

PIU12E08 
NLCLK 

POCLK 

PIR40E01 

PIU12E07 

NLCVN POCVN 

PIU12E010 
NLD0IN POD0IN 

PIC58E02 PIC59E01 

PIC60E01 

PIR41E02 

PIR42E02 

PIU12E03 

PIU12E04 

PIU12E012 

PIR42E01 PIU12E011 

PIU12E09 

PIU12E013 

NLOP0AMP0N 
POOP0AMP0N 

PIU12E02 
NLOP0AMP0P 

POOP0AMP0P 
PIU12E01 

NLOPAMP0FB POOPAMP0FB 

POCLKE 

POCVNE 

POD0INE 

POOP0AMPE0N 

POOP0AMPE0P 
POOPAMP0FBE 
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GND

OPAMP_FB

10 μF tantalum capacitor in parallel with a 0.1 μF ceramic capacitor

10 μF tantalum capacitor in parallel with a 0.1 μF ceramic capacitor

OP_AMP_P

CLK

D_IN

CVN CVN

D_IN

CLK

OPAMP_FB
OP_AMP_P

OP_AMP_N

+3V3

GND

GND

+3V3

R41F

100R

R42F

100R

C60F

0.1 µF

R40F
6k8

C58F
0.1 µF

C59F
10 µF

OP_AMP_N

DAC 1-8

RFB 1VOUT 2AGNDF 3AGNDS 4V_REF-S 5V_REF-F 6CS 7

VDD14 INV13 DGND12 LDAC11 SDI10 NC9 SCLK8

U12F

DAC8831ID

2V5_REF

GND
GND

GND

PIC58F01 

PIC58F02 

COC58 

PIC59F01 

PIC59F02 
COC59 

PIC60F01 PIC60F02 

COC60 

PIR40F01 

PIR40F02 
COR40 

PIR41F01 PIR41F02 

COR41 

PIR42F01 PIR42F02 

COR42 

PIU12F01 

PIU12F02 

PIU12F03 

PIU12F04 

PIU12F05 

PIU12F06 

PIU12F07 PIU12F08 

PIU12F09 

PIU12F010 

PIU12F011 

PIU12F012 

PIU12F013 

PIU12F014 

COU12 

PIC58F01 PIC59F02 

PIU12F05 

PIU12F06 

PIC60F02 

PIR40F02 

PIU12F014 

PIR41F01 

PIU12F08 
NLCLK 

POCLK 

PIR40F01 

PIU12F07 

NLCVN POCVN 

PIU12F010 
NLD0IN POD0IN 

PIC58F02 PIC59F01 

PIC60F01 

PIR41F02 

PIR42F02 

PIU12F03 

PIU12F04 

PIU12F012 

PIR42F01 PIU12F011 

PIU12F09 

PIU12F013 

NLOP0AMP0N 
POOP0AMP0N 

PIU12F02 
NLOP0AMP0P 

POOP0AMP0P 
PIU12F01 

NLOPAMP0FB POOPAMP0FB 

POCLKF 

POCVNF 

POD0INF 

POOP0AMPF0N 

POOP0AMPF0P 
POOPAMP0FBF 
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GND

OPAMP_FB

10 μF tantalum capacitor in parallel with a 0.1 μF ceramic capacitor

10 μF tantalum capacitor in parallel with a 0.1 μF ceramic capacitor

OP_AMP_P

CLK

D_IN

CVN CVN

D_IN

CLK

OPAMP_FB
OP_AMP_P

OP_AMP_N

+3V3

GND

GND

+3V3

R41G

100R

R42G

100R

C60G

0.1 µF

R40G
6k8

C58G
0.1 µF

C59G
10 µF

OP_AMP_N

DAC 1-8

RFB 1VOUT 2AGNDF 3AGNDS 4V_REF-S 5V_REF-F 6CS 7

VDD14 INV13 DGND12 LDAC11 SDI10 NC9 SCLK8

U12G

DAC8831ID

2V5_REF

GND
GND

GND

PIC58G01 

PIC58G02 

COC58 

PIC59G01 

PIC59G02 
COC59 

PIC60G01 PIC60G02 

COC60 

PIR40G01 

PIR40G02 
COR40 

PIR41G01 PIR41G02 

COR41 

PIR42G01 PIR42G02 

COR42 

PIU12G01 

PIU12G02 

PIU12G03 

PIU12G04 

PIU12G05 

PIU12G06 

PIU12G07 PIU12G08 

PIU12G09 

PIU12G010 

PIU12G011 

PIU12G012 

PIU12G013 

PIU12G014 

COU12 

PIC58G01 PIC59G02 

PIU12G05 

PIU12G06 

PIC60G02 

PIR40G02 

PIU12G014 

PIR41G01 

PIU12G08 
NLCLK 

POCLK 

PIR40G01 

PIU12G07 

NLCVN POCVN 

PIU12G010 
NLD0IN POD0IN 

PIC58G02 PIC59G01 

PIC60G01 

PIR41G02 

PIR42G02 

PIU12G03 

PIU12G04 

PIU12G012 

PIR42G01 PIU12G011 

PIU12G09 

PIU12G013 

NLOP0AMP0N 
POOP0AMP0N 

PIU12G02 
NLOP0AMP0P 

POOP0AMP0P 
PIU12G01 

NLOPAMP0FB POOPAMP0FB 

POCLKG 

POCVNG 

POD0ING 

POOP0AMPG0N 

POOP0AMPG0P 
POOPAMP0FBG 
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GND

OPAMP_FB

10 μF tantalum capacitor in parallel with a 0.1 μF ceramic capacitor

10 μF tantalum capacitor in parallel with a 0.1 μF ceramic capacitor

OP_AMP_P

CLK

D_IN

CVN CVN

D_IN

CLK

OPAMP_FB
OP_AMP_P

OP_AMP_N

+3V3

GND

GND

+3V3

R41H

100R

R42H

100R

C60H

0.1 µF

R40H
6k8

C58H
0.1 µF

C59H
10 µF

OP_AMP_N

DAC 1-8

RFB 1VOUT 2AGNDF 3AGNDS 4V_REF-S 5V_REF-F 6CS 7

VDD14 INV13 DGND12 LDAC11 SDI10 NC9 SCLK8

U12H

DAC8831ID

2V5_REF

GND
GND

GND

PIC58H01 

PIC58H02 

COC58 

PIC59H01 

PIC59H02 
COC59 

PIC60H01 PIC60H02 

COC60 

PIR40H01 

PIR40H02 
COR40 

PIR41H01 PIR41H02 

COR41 

PIR42H01 PIR42H02 

COR42 

PIU12H01 

PIU12H02 

PIU12H03 

PIU12H04 

PIU12H05 

PIU12H06 

PIU12H07 PIU12H08 

PIU12H09 

PIU12H010 

PIU12H011 

PIU12H012 

PIU12H013 

PIU12H014 

COU12 

PIC58H01 PIC59H02 

PIU12H05 

PIU12H06 

PIC60H02 

PIR40H02 

PIU12H014 

PIR41H01 

PIU12H08 
NLCLK 

POCLK 

PIR40H01 

PIU12H07 

NLCVN POCVN 

PIU12H010 
NLD0IN POD0IN 

PIC58H02 PIC59H01 

PIC60H01 

PIR41H02 

PIR42H02 

PIU12H03 

PIU12H04 

PIU12H012 

PIR42H01 PIU12H011 

PIU12H09 

PIU12H013 

NLOP0AMP0N 
POOP0AMP0N 

PIU12H02 
NLOP0AMP0P 

POOP0AMP0P 
PIU12H01 

NLOPAMP0FB POOPAMP0FB 

POCLKH 

POCVNH 

POD0INH 

POOP0AMPH0N 

POOP0AMPH0P 
POOPAMP0FBH 
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LT6654 is available in 1.25V/2.048V/2.5V/3V/3.3V/4.096V/5V
For DAC

same as Pin 5

DAC Reference

+24V

GNDC38
100 nF

C37
10 µF

GND

C39
100 nF

C40
10 µF

GND

2V5_REF

TP18

-GND_1 1

GND_2 2DNC_13 VOUT 6

DNC_25

VIN4

U9

LT6654BIS6-2.5#TRMPBF

+5V
R11

0R
R12

0R

PIC3701 

PIC3702 
COC37 

PIC3801 

PIC3802 
COC38 

PIC3901 

PIC3902 
COC39 

PIC4001 

PIC4002 
COC40 

PIR1101 PIR1102 

COR11 

PIR1201 PIR1202 

COR12 PITP1801 
COTP18 

PIU901 

PIU902 

PIU903 

PIU904 

PIU905 

PIU906 

COU9 
PIC3902 PIC4002 

PITP1801 
PIU906 

PIR1101 

PIR1201 

PIC3701 PIC3801 PIC3901 PIC4001 

PIU901 

PIU902 PIC3702 PIC3802 

PIR1102 

PIR1202 PIU904 

PIU903 

PIU905 
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OUT_N

OUT_P

OP_AMP_N

OP_AMP_P

GNDGND

OPAMP_FB

kleine negative Spannung um das negative Rail des differentiellen 
OpAmps THS4521 zu versorgen, s. Kapitel 11 Datenblatt THS4561. --> 
rail-to-rail

GND

OP_AMP_N

OP_AMP_P

OPAMP_FB

DIN_P

DIN_N

Power down. PD = logic low puts device into low-power mode. PD = logic high or open for normal operation

negRail

-5V

+5V

-5V

GND

NC denotes no internal connection

to map 5V -> 4.096V 
gains needs to be 4.096V/5 = 0.8192
with R24 = 1k and R43 = 820R , resulting in a 
gain of g=0.82
we get a gain accuracy of 0.1%
this would allow to use 0V and 5V as rails 
with Vcom = 2.5V

https://jansson.us/resistors.html

+2V5

GND

C47A
100 nF

C45A
100 nF

C46A
100 nF

R33A
100R

C48A
100 nF

C49A
100 nF

R26A

0R

C41A

56 pF

C44A

56 pF

R27A
0R

GND

OP & Differential AMPs 1-8

NC_11

-IN2

+IN3

V-4

NC_3 8

V+ 7

OUT 6

NC_2 5

U11A

+2V5

+5V

+5V

GND

negRail

1

2 3

4

5

67

8

U10A

THS4521ID

TP16A

-

TP15A

-

TP17A
-

C43A
100 nF

C42A
100 nF

+5V

GND

R31A

0R

R30A

0R

R34A

1k

R29A

1k

R28A

510R

R32A

510R

PIC41A01 PIC41A02 

COC41 

PIC42A01 

PIC42A02 
COC42 

PIC43A01 

PIC43A02 
COC43 

PIC44A01 PIC44A02 

COC44 

PIC45A01 

PIC45A02 
COC45 

PIC46A01 

PIC46A02 
COC46 

PIC47A01 

PIC47A02 
COC47 

PIC48A01 

PIC48A02 
COC48 

PIC49A01 

PIC49A02 
COC49 

PIR26A01 PIR26A02 

COR26 

PIR27A01 

PIR27A02 
COR27 

PIR28A01 PIR28A02 

COR28 
PIR29A01 PIR29A02 

COR29 

PIR30A01 PIR30A02 

COR30 

PIR31A01 PIR31A02 

COR31 

PIR32A01 PIR32A02 

COR32 

PIR33A01 

PIR33A02 

COR33 

PIR34A01 PIR34A02 

COR34 

PITP15A01 
COTP15 

PITP16A01 
COTP16 

PITP17A01 
COTP17 

PIU10A01 

PIU10A02 PIU10A03 
PIU10A04 

PIU10A05 

PIU10A06 PIU10A07 

PIU10A08 

COU10 

PIU11A01 

PIU11A02 

PIU11A03 

PIU11A04 PIU11A05 

PIU11A06 

PIU11A07 

PIU11A08 

COU11 

PIC47A02 

PIU10A02 

PIC42A01 PIC43A01 

PIC48A02 PIC49A02 

PIR33A02 

PIU10A03 
PIU11A07 

PIC46A02 

PIU11A04 

PIC42A02 PIC43A02 

PIC45A01 PIC46A01 PIC47A01 PIC48A01 PIC49A01 

PIR27A02 

PIR28A01 

PIC45A02 

PIU10A06 

PIC41A01 

PIR28A02 PIR29A01 

PIU10A01 

PIC44A01 

PIR32A02 

PIR34A01 

PIU10A08 

PIR30A02 PIU11A02 

PIR31A02 

PIU11A03 

PIR33A01 PIU10A07 

PIU11A01 

PIU11A05 

PIU11A08 

PIR30A01 
NLOP0AMP0N POOP0AMP0N 

PIR31A01 
NLOP0AMP0P POOP0AMP0P 

PIR26A01 

PIR32A01 

PITP16A01 PIU11A06 

NLOPAMP0FB 
POOPAMP0FB 

PIC44A02 

PIR27A01 

PIR34A02 

PITP17A01 
PIU10A05 

NLOUT0N PODIN0N 

PIC41A02 

PIR26A02 

PIR29A02 

PITP15A01 

PIU10A04 
NLOUT0P PODIN0P 

PODINA0N 

PODINA0P 

POOP0AMPA0N 

POOP0AMPA0P 

POOPAMP0FBA 
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OUT_N

OUT_P

OP_AMP_N

OP_AMP_P

GNDGND

OPAMP_FB

kleine negative Spannung um das negative Rail des differentiellen 
OpAmps THS4521 zu versorgen, s. Kapitel 11 Datenblatt THS4561. --> 
rail-to-rail

GND

OP_AMP_N

OP_AMP_P

OPAMP_FB

DIN_P

DIN_N

Power down. PD = logic low puts device into low-power mode. PD = logic high or open for normal operation

negRail

-5V

+5V

-5V

GND

NC denotes no internal connection

to map 5V -> 4.096V 
gains needs to be 4.096V/5 = 0.8192
with R24 = 1k and R43 = 820R , resulting in a 
gain of g=0.82
we get a gain accuracy of 0.1%
this would allow to use 0V and 5V as rails 
with Vcom = 2.5V

https://jansson.us/resistors.html

+2V5

GND

C47B
100 nF

C45B
100 nF

C46B
100 nF

R33B
100R

C48B
100 nF

C49B
100 nF

R26B

0R

C41B

56 pF

C44B

56 pF

R27B
0R

GND

OP & Differential AMPs 1-8

NC_11

-IN2

+IN3

V-4

NC_3 8

V+ 7

OUT 6

NC_2 5

U11B

+2V5

+5V

+5V

GND

negRail

1

2 3

4

5

67

8

U10B

THS4521ID

TP16B

-

TP15B

-

TP17B
-

C43B
100 nF

C42B
100 nF

+5V

GND

R31B

0R

R30B

0R

R34B

1k

R29B

1k

R28B

510R

R32B

510R

PIC41B01 PIC41B02 

COC41 

PIC42B01 

PIC42B02 
COC42 

PIC43B01 

PIC43B02 
COC43 

PIC44B01 PIC44B02 

COC44 

PIC45B01 

PIC45B02 
COC45 

PIC46B01 

PIC46B02 
COC46 

PIC47B01 

PIC47B02 
COC47 

PIC48B01 

PIC48B02 
COC48 

PIC49B01 

PIC49B02 
COC49 

PIR26B01 PIR26B02 

COR26 

PIR27B01 

PIR27B02 
COR27 

PIR28B01 PIR28B02 

COR28 
PIR29B01 PIR29B02 

COR29 

PIR30B01 PIR30B02 

COR30 

PIR31B01 PIR31B02 

COR31 

PIR32B01 PIR32B02 

COR32 

PIR33B01 

PIR33B02 

COR33 

PIR34B01 PIR34B02 

COR34 

PITP15B01 
COTP15 

PITP16B01 
COTP16 

PITP17B01 
COTP17 

PIU10B01 

PIU10B02 PIU10B03 
PIU10B04 

PIU10B05 

PIU10B06 PIU10B07 

PIU10B08 

COU10 

PIU11B01 

PIU11B02 

PIU11B03 

PIU11B04 PIU11B05 

PIU11B06 

PIU11B07 

PIU11B08 

COU11 

PIC47B02 

PIU10B02 

PIC42B01 PIC43B01 

PIC48B02 PIC49B02 

PIR33B02 

PIU10B03 
PIU11B07 

PIC46B02 

PIU11B04 

PIC42B02 PIC43B02 

PIC45B01 PIC46B01 PIC47B01 PIC48B01 PIC49B01 

PIR27B02 

PIR28B01 

PIC45B02 

PIU10B06 

PIC41B01 

PIR28B02 PIR29B01 

PIU10B01 

PIC44B01 

PIR32B02 

PIR34B01 

PIU10B08 

PIR30B02 PIU11B02 

PIR31B02 

PIU11B03 

PIR33B01 PIU10B07 

PIU11B01 

PIU11B05 

PIU11B08 

PIR30B01 
NLOP0AMP0N POOP0AMP0N 

PIR31B01 
NLOP0AMP0P POOP0AMP0P 

PIR26B01 

PIR32B01 

PITP16B01 PIU11B06 

NLOPAMP0FB 
POOPAMP0FB 

PIC44B02 

PIR27B01 

PIR34B02 

PITP17B01 
PIU10B05 

NLOUT0N PODIN0N 

PIC41B02 

PIR26B02 

PIR29B02 

PITP15B01 

PIU10B04 
NLOUT0P PODIN0P 

PODINB0N 

PODINB0P 

POOP0AMPB0N 

POOP0AMPB0P 

POOPAMP0FBB 
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OUT_N

OUT_P

OP_AMP_N

OP_AMP_P

GNDGND

OPAMP_FB

kleine negative Spannung um das negative Rail des differentiellen 
OpAmps THS4521 zu versorgen, s. Kapitel 11 Datenblatt THS4561. --> 
rail-to-rail

GND

OP_AMP_N

OP_AMP_P

OPAMP_FB

DIN_P

DIN_N

Power down. PD = logic low puts device into low-power mode. PD = logic high or open for normal operation

negRail

-5V

+5V

-5V

GND

NC denotes no internal connection

to map 5V -> 4.096V 
gains needs to be 4.096V/5 = 0.8192
with R24 = 1k and R43 = 820R , resulting in a 
gain of g=0.82
we get a gain accuracy of 0.1%
this would allow to use 0V and 5V as rails 
with Vcom = 2.5V

https://jansson.us/resistors.html

+2V5

GND

C47C
100 nF

C45C
100 nF

C46C
100 nF

R33C
100R

C48C
100 nF

C49C
100 nF

R26C

0R

C41C

56 pF

C44C

56 pF

R27C
0R

GND

OP & Differential AMPs 1-8

NC_11

-IN2

+IN3

V-4

NC_3 8

V+ 7

OUT 6

NC_2 5

U11C

+2V5

+5V

+5V

GND

negRail

1

2 3

4

5

67

8

U10C

THS4521ID

TP16C

-

TP15C

-

TP17C
-

C43C
100 nF

C42C
100 nF

+5V

GND

R31C

0R

R30C

0R

R34C

1k

R29C

1k

R28C

510R

R32C

510R

PIC41C01 PIC41C02 

COC41 

PIC42C01 

PIC42C02 
COC42 

PIC43C01 

PIC43C02 
COC43 

PIC44C01 PIC44C02 

COC44 

PIC45C01 

PIC45C02 
COC45 

PIC46C01 

PIC46C02 
COC46 

PIC47C01 

PIC47C02 
COC47 

PIC48C01 

PIC48C02 
COC48 

PIC49C01 

PIC49C02 
COC49 

PIR26C01 PIR26C02 

COR26 

PIR27C01 

PIR27C02 
COR27 

PIR28C01 PIR28C02 

COR28 
PIR29C01 PIR29C02 

COR29 

PIR30C01 PIR30C02 

COR30 

PIR31C01 PIR31C02 

COR31 

PIR32C01 PIR32C02 

COR32 

PIR33C01 

PIR33C02 

COR33 

PIR34C01 PIR34C02 

COR34 

PITP15C01 
COTP15 

PITP16C01 
COTP16 

PITP17C01 
COTP17 

PIU10C01 

PIU10C02 PIU10C03 
PIU10C04 

PIU10C05 

PIU10C06 PIU10C07 

PIU10C08 

COU10 

PIU11C01 

PIU11C02 

PIU11C03 

PIU11C04 PIU11C05 

PIU11C06 

PIU11C07 

PIU11C08 

COU11 

PIC47C02 

PIU10C02 

PIC42C01 PIC43C01 

PIC48C02 PIC49C02 

PIR33C02 

PIU10C03 
PIU11C07 

PIC46C02 

PIU11C04 

PIC42C02 PIC43C02 

PIC45C01 PIC46C01 PIC47C01 PIC48C01 PIC49C01 

PIR27C02 

PIR28C01 

PIC45C02 

PIU10C06 

PIC41C01 

PIR28C02 PIR29C01 

PIU10C01 

PIC44C01 

PIR32C02 

PIR34C01 

PIU10C08 

PIR30C02 PIU11C02 

PIR31C02 

PIU11C03 

PIR33C01 PIU10C07 

PIU11C01 

PIU11C05 

PIU11C08 

PIR30C01 
NLOP0AMP0N POOP0AMP0N 

PIR31C01 
NLOP0AMP0P POOP0AMP0P 

PIR26C01 

PIR32C01 

PITP16C01 PIU11C06 

NLOPAMP0FB 
POOPAMP0FB 

PIC44C02 

PIR27C01 

PIR34C02 

PITP17C01 
PIU10C05 

NLOUT0N PODIN0N 

PIC41C02 

PIR26C02 

PIR29C02 

PITP15C01 

PIU10C04 
NLOUT0P PODIN0P 

PODINC0N 

PODINC0P 

POOP0AMPC0N 

POOP0AMPC0P 

POOPAMP0FBC 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

24
09.05.2022

Title

Date:

Revision:

Sheet of

OpAmp_Channnels.SchDoc

9.4

*
Rev01 Design Engineer: M. Hlatky

Project: UZ_A_DAC.PrjPcb

OUT_N

OUT_P

OP_AMP_N

OP_AMP_P

GNDGND

OPAMP_FB

kleine negative Spannung um das negative Rail des differentiellen 
OpAmps THS4521 zu versorgen, s. Kapitel 11 Datenblatt THS4561. --> 
rail-to-rail

GND

OP_AMP_N

OP_AMP_P

OPAMP_FB

DIN_P

DIN_N

Power down. PD = logic low puts device into low-power mode. PD = logic high or open for normal operation

negRail

-5V

+5V

-5V

GND

NC denotes no internal connection

to map 5V -> 4.096V 
gains needs to be 4.096V/5 = 0.8192
with R24 = 1k and R43 = 820R , resulting in a 
gain of g=0.82
we get a gain accuracy of 0.1%
this would allow to use 0V and 5V as rails 
with Vcom = 2.5V

https://jansson.us/resistors.html

+2V5

GND

C47D
100 nF

C45D
100 nF

C46D
100 nF

R33D
100R

C48D
100 nF

C49D
100 nF

R26D

0R

C41D

56 pF

C44D

56 pF

R27D
0R

GND

OP & Differential AMPs 1-8

NC_11

-IN2

+IN3

V-4

NC_3 8

V+ 7

OUT 6

NC_2 5

U11D

+2V5

+5V

+5V

GND

negRail

1

2 3

4

5

67

8

U10D

THS4521ID

TP16D

-

TP15D

-

TP17D
-

C43D
100 nF

C42D
100 nF

+5V

GND

R31D

0R

R30D

0R

R34D

1k

R29D

1k

R28D

510R

R32D

510R

PIC41D01 PIC41D02 

COC41 

PIC42D01 

PIC42D02 
COC42 

PIC43D01 

PIC43D02 
COC43 

PIC44D01 PIC44D02 

COC44 

PIC45D01 

PIC45D02 
COC45 

PIC46D01 

PIC46D02 
COC46 

PIC47D01 

PIC47D02 
COC47 

PIC48D01 

PIC48D02 
COC48 

PIC49D01 

PIC49D02 
COC49 

PIR26D01 PIR26D02 

COR26 

PIR27D01 

PIR27D02 
COR27 

PIR28D01 PIR28D02 

COR28 
PIR29D01 PIR29D02 

COR29 

PIR30D01 PIR30D02 

COR30 

PIR31D01 PIR31D02 

COR31 

PIR32D01 PIR32D02 

COR32 

PIR33D01 

PIR33D02 

COR33 

PIR34D01 PIR34D02 

COR34 

PITP15D01 
COTP15 

PITP16D01 
COTP16 

PITP17D01 
COTP17 

PIU10D01 

PIU10D02 PIU10D03 
PIU10D04 

PIU10D05 

PIU10D06 PIU10D07 

PIU10D08 

COU10 

PIU11D01 

PIU11D02 

PIU11D03 

PIU11D04 PIU11D05 

PIU11D06 

PIU11D07 

PIU11D08 

COU11 

PIC47D02 

PIU10D02 

PIC42D01 PIC43D01 

PIC48D02 PIC49D02 

PIR33D02 

PIU10D03 
PIU11D07 

PIC46D02 

PIU11D04 

PIC42D02 PIC43D02 

PIC45D01 PIC46D01 PIC47D01 PIC48D01 PIC49D01 

PIR27D02 

PIR28D01 

PIC45D02 

PIU10D06 

PIC41D01 

PIR28D02 PIR29D01 

PIU10D01 

PIC44D01 

PIR32D02 

PIR34D01 

PIU10D08 

PIR30D02 PIU11D02 

PIR31D02 

PIU11D03 

PIR33D01 PIU10D07 

PIU11D01 

PIU11D05 

PIU11D08 

PIR30D01 
NLOP0AMP0N POOP0AMP0N 

PIR31D01 
NLOP0AMP0P POOP0AMP0P 

PIR26D01 

PIR32D01 

PITP16D01 PIU11D06 

NLOPAMP0FB 
POOPAMP0FB 

PIC44D02 

PIR27D01 

PIR34D02 

PITP17D01 
PIU10D05 

NLOUT0N PODIN0N 

PIC41D02 

PIR26D02 

PIR29D02 

PITP15D01 

PIU10D04 
NLOUT0P PODIN0P 

PODIND0N 

PODIND0P 

POOP0AMPD0N 

POOP0AMPD0P 

POOPAMP0FBD 
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OUT_N

OUT_P

OP_AMP_N

OP_AMP_P

GNDGND

OPAMP_FB

kleine negative Spannung um das negative Rail des differentiellen 
OpAmps THS4521 zu versorgen, s. Kapitel 11 Datenblatt THS4561. --> 
rail-to-rail

GND

OP_AMP_N

OP_AMP_P

OPAMP_FB

DIN_P

DIN_N

Power down. PD = logic low puts device into low-power mode. PD = logic high or open for normal operation

negRail

-5V

+5V

-5V

GND

NC denotes no internal connection

to map 5V -> 4.096V 
gains needs to be 4.096V/5 = 0.8192
with R24 = 1k and R43 = 820R , resulting in a 
gain of g=0.82
we get a gain accuracy of 0.1%
this would allow to use 0V and 5V as rails 
with Vcom = 2.5V

https://jansson.us/resistors.html

+2V5

GND

C47E
100 nF

C45E
100 nF

C46E
100 nF

R33E
100R

C48E
100 nF

C49E
100 nF

R26E

0R

C41E

56 pF

C44E

56 pF

R27E
0R

GND

OP & Differential AMPs 1-8

NC_11

-IN2

+IN3

V-4

NC_3 8

V+ 7

OUT 6

NC_2 5

U11E

+2V5

+5V

+5V

GND

negRail

1

2 3

4

5

67

8

U10E

THS4521ID

TP16E

-

TP15E

-

TP17E
-

C43E
100 nF

C42E
100 nF

+5V

GND

R31E

0R

R30E

0R

R34E

1k

R29E

1k

R28E

510R

R32E

510R

PIC41E01 PIC41E02 

COC41 

PIC42E01 

PIC42E02 
COC42 

PIC43E01 

PIC43E02 
COC43 

PIC44E01 PIC44E02 

COC44 

PIC45E01 

PIC45E02 
COC45 

PIC46E01 

PIC46E02 
COC46 

PIC47E01 

PIC47E02 
COC47 

PIC48E01 

PIC48E02 
COC48 

PIC49E01 

PIC49E02 
COC49 

PIR26E01 PIR26E02 

COR26 

PIR27E01 

PIR27E02 
COR27 

PIR28E01 PIR28E02 

COR28 
PIR29E01 PIR29E02 

COR29 

PIR30E01 PIR30E02 

COR30 

PIR31E01 PIR31E02 

COR31 

PIR32E01 PIR32E02 

COR32 

PIR33E01 

PIR33E02 

COR33 

PIR34E01 PIR34E02 

COR34 

PITP15E01 
COTP15 

PITP16E01 
COTP16 

PITP17E01 
COTP17 

PIU10E01 

PIU10E02 PIU10E03 
PIU10E04 

PIU10E05 

PIU10E06 PIU10E07 

PIU10E08 

COU10 

PIU11E01 

PIU11E02 

PIU11E03 

PIU11E04 PIU11E05 

PIU11E06 

PIU11E07 

PIU11E08 

COU11 

PIC47E02 

PIU10E02 

PIC42E01 PIC43E01 

PIC48E02 PIC49E02 

PIR33E02 

PIU10E03 
PIU11E07 

PIC46E02 

PIU11E04 

PIC42E02 PIC43E02 

PIC45E01 PIC46E01 PIC47E01 PIC48E01 PIC49E01 

PIR27E02 

PIR28E01 

PIC45E02 

PIU10E06 

PIC41E01 

PIR28E02 PIR29E01 

PIU10E01 

PIC44E01 

PIR32E02 

PIR34E01 

PIU10E08 

PIR30E02 PIU11E02 

PIR31E02 

PIU11E03 

PIR33E01 PIU10E07 

PIU11E01 

PIU11E05 

PIU11E08 

PIR30E01 
NLOP0AMP0N POOP0AMP0N 

PIR31E01 
NLOP0AMP0P POOP0AMP0P 

PIR26E01 

PIR32E01 

PITP16E01 PIU11E06 

NLOPAMP0FB 
POOPAMP0FB 

PIC44E02 

PIR27E01 

PIR34E02 

PITP17E01 
PIU10E05 

NLOUT0N PODIN0N 

PIC41E02 

PIR26E02 

PIR29E02 

PITP15E01 

PIU10E04 
NLOUT0P PODIN0P 

PODINE0N 

PODINE0P 

POOP0AMPE0N 

POOP0AMPE0P 

POOPAMP0FBE 
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OUT_N

OUT_P

OP_AMP_N

OP_AMP_P

GNDGND

OPAMP_FB

kleine negative Spannung um das negative Rail des differentiellen 
OpAmps THS4521 zu versorgen, s. Kapitel 11 Datenblatt THS4561. --> 
rail-to-rail

GND

OP_AMP_N

OP_AMP_P

OPAMP_FB

DIN_P

DIN_N

Power down. PD = logic low puts device into low-power mode. PD = logic high or open for normal operation

negRail

-5V

+5V

-5V

GND

NC denotes no internal connection

to map 5V -> 4.096V 
gains needs to be 4.096V/5 = 0.8192
with R24 = 1k and R43 = 820R , resulting in a 
gain of g=0.82
we get a gain accuracy of 0.1%
this would allow to use 0V and 5V as rails 
with Vcom = 2.5V

https://jansson.us/resistors.html

+2V5

GND

C47F
100 nF

C45F
100 nF

C46F
100 nF

R33F
100R

C48F
100 nF

C49F
100 nF

R26F

0R

C41F

56 pF

C44F

56 pF

R27F
0R

GND

OP & Differential AMPs 1-8

NC_11

-IN2

+IN3

V-4

NC_3 8

V+ 7

OUT 6

NC_2 5

U11F

+2V5

+5V

+5V

GND

negRail

1

2 3

4

5

67

8

U10F

THS4521ID

TP16F

-

TP15F

-

TP17F
-

C43F
100 nF

C42F
100 nF

+5V

GND

R31F

0R

R30F

0R

R34F

1k

R29F

1k

R28F

510R

R32F

510R

PIC41F01 PIC41F02 

COC41 

PIC42F01 

PIC42F02 
COC42 

PIC43F01 

PIC43F02 
COC43 

PIC44F01 PIC44F02 

COC44 

PIC45F01 

PIC45F02 
COC45 

PIC46F01 

PIC46F02 
COC46 

PIC47F01 

PIC47F02 
COC47 

PIC48F01 

PIC48F02 
COC48 

PIC49F01 

PIC49F02 
COC49 

PIR26F01 PIR26F02 

COR26 

PIR27F01 

PIR27F02 
COR27 

PIR28F01 PIR28F02 

COR28 
PIR29F01 PIR29F02 

COR29 

PIR30F01 PIR30F02 

COR30 

PIR31F01 PIR31F02 

COR31 

PIR32F01 PIR32F02 

COR32 

PIR33F01 

PIR33F02 

COR33 

PIR34F01 PIR34F02 

COR34 

PITP15F01 
COTP15 

PITP16F01 
COTP16 

PITP17F01 
COTP17 

PIU10F01 

PIU10F02 PIU10F03 
PIU10F04 

PIU10F05 

PIU10F06 PIU10F07 

PIU10F08 

COU10 

PIU11F01 

PIU11F02 

PIU11F03 

PIU11F04 PIU11F05 

PIU11F06 

PIU11F07 

PIU11F08 

COU11 

PIC47F02 

PIU10F02 

PIC42F01 PIC43F01 

PIC48F02 PIC49F02 

PIR33F02 

PIU10F03 
PIU11F07 

PIC46F02 

PIU11F04 

PIC42F02 PIC43F02 

PIC45F01 PIC46F01 PIC47F01 PIC48F01 PIC49F01 

PIR27F02 

PIR28F01 

PIC45F02 

PIU10F06 

PIC41F01 

PIR28F02 PIR29F01 

PIU10F01 

PIC44F01 

PIR32F02 

PIR34F01 

PIU10F08 

PIR30F02 PIU11F02 

PIR31F02 

PIU11F03 

PIR33F01 PIU10F07 

PIU11F01 

PIU11F05 

PIU11F08 

PIR30F01 
NLOP0AMP0N POOP0AMP0N 

PIR31F01 
NLOP0AMP0P POOP0AMP0P 

PIR26F01 

PIR32F01 

PITP16F01 PIU11F06 

NLOPAMP0FB 
POOPAMP0FB 

PIC44F02 

PIR27F01 

PIR34F02 

PITP17F01 
PIU10F05 

NLOUT0N PODIN0N 

PIC41F02 

PIR26F02 

PIR29F02 

PITP15F01 

PIU10F04 
NLOUT0P PODIN0P 

PODINF0N 

PODINF0P 

POOP0AMPF0N 

POOP0AMPF0P 

POOPAMP0FBF 
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OUT_N

OUT_P

OP_AMP_N

OP_AMP_P

GNDGND

OPAMP_FB

kleine negative Spannung um das negative Rail des differentiellen 
OpAmps THS4521 zu versorgen, s. Kapitel 11 Datenblatt THS4561. --> 
rail-to-rail

GND

OP_AMP_N

OP_AMP_P

OPAMP_FB

DIN_P

DIN_N

Power down. PD = logic low puts device into low-power mode. PD = logic high or open for normal operation

negRail

-5V

+5V

-5V

GND

NC denotes no internal connection

to map 5V -> 4.096V 
gains needs to be 4.096V/5 = 0.8192
with R24 = 1k and R43 = 820R , resulting in a 
gain of g=0.82
we get a gain accuracy of 0.1%
this would allow to use 0V and 5V as rails 
with Vcom = 2.5V

https://jansson.us/resistors.html

+2V5

GND

C47G
100 nF

C45G
100 nF

C46G
100 nF

R33G
100R

C48G
100 nF

C49G
100 nF

R26G

0R

C41G

56 pF

C44G

56 pF

R27G
0R

GND

OP & Differential AMPs 1-8

NC_11

-IN2

+IN3

V-4

NC_3 8

V+ 7

OUT 6

NC_2 5

U11G

+2V5

+5V

+5V

GND

negRail

1

2 3

4

5

67

8

U10G

THS4521ID

TP16G

-

TP15G

-

TP17G
-

C43G
100 nF

C42G
100 nF

+5V

GND

R31G

0R

R30G

0R

R34G

1k

R29G

1k

R28G

510R

R32G

510R

PIC41G01 PIC41G02 

COC41 

PIC42G01 

PIC42G02 
COC42 

PIC43G01 

PIC43G02 
COC43 

PIC44G01 PIC44G02 

COC44 

PIC45G01 

PIC45G02 
COC45 

PIC46G01 

PIC46G02 
COC46 

PIC47G01 

PIC47G02 
COC47 

PIC48G01 

PIC48G02 
COC48 

PIC49G01 

PIC49G02 
COC49 

PIR26G01 PIR26G02 

COR26 

PIR27G01 

PIR27G02 
COR27 

PIR28G01 PIR28G02 

COR28 
PIR29G01 PIR29G02 

COR29 

PIR30G01 PIR30G02 

COR30 

PIR31G01 PIR31G02 

COR31 

PIR32G01 PIR32G02 

COR32 

PIR33G01 

PIR33G02 

COR33 

PIR34G01 PIR34G02 

COR34 

PITP15G01 
COTP15 

PITP16G01 
COTP16 

PITP17G01 
COTP17 

PIU10G01 

PIU10G02 PIU10G03 
PIU10G04 

PIU10G05 

PIU10G06 PIU10G07 

PIU10G08 

COU10 

PIU11G01 

PIU11G02 

PIU11G03 

PIU11G04 PIU11G05 

PIU11G06 

PIU11G07 

PIU11G08 

COU11 

PIC47G02 

PIU10G02 

PIC42G01 PIC43G01 

PIC48G02 PIC49G02 

PIR33G02 

PIU10G03 
PIU11G07 

PIC46G02 
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OUT_N

OUT_P

OP_AMP_N

OP_AMP_P

GNDGND

OPAMP_FB

kleine negative Spannung um das negative Rail des differentiellen 
OpAmps THS4521 zu versorgen, s. Kapitel 11 Datenblatt THS4561. --> 
rail-to-rail

GND

OP_AMP_N

OP_AMP_P

OPAMP_FB

DIN_P

DIN_N

Power down. PD = logic low puts device into low-power mode. PD = logic high or open for normal operation

negRail

-5V

+5V

-5V

GND

NC denotes no internal connection

to map 5V -> 4.096V 
gains needs to be 4.096V/5 = 0.8192
with R24 = 1k and R43 = 820R , resulting in a 
gain of g=0.82
we get a gain accuracy of 0.1%
this would allow to use 0V and 5V as rails 
with Vcom = 2.5V

https://jansson.us/resistors.html
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GND

+24V

+24V+24V
GND GND

GNDGND

GND GND

When using the VIN (24V) on the power connector X1, use pin 2 and 10 as return ground

+5V

GND

GND

+24V
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