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Vref

Vc

Va

Vh

Vl

m=(Vh-Vl)/(Vu-Vd)

D=Vref/I

C=b/(Vref*m)

b=Vl-Vd*m

Va switches between 0 and power supply
Vu=3.3
Vd=0

Vref

R4

C1

Vs

Vs~Vref

Vref = 2.047
I = 10uA
Vu = 3.3
Vd = 0
Vh = 1.97
Vl = 1.92

R2 = 194k
R1 = 9.74k
R3 = 604k

R2 = (m*D*C)/(1.0-m)

R1 = Vref/I- R2

R3 = R1*C

expecting a 500mV
negative pulse on Vs
while interrupter is
open
Vs swings from 2.20V
down to 1.7V

Vs @ 2.2V

Vs @ 1.7V (2.2-0.5)

1.97V

1.92V

1.945

Diode for
detection of
too bright
condition

D1

-

+

R5

3.3V

R5 = 200Ohms

R4 = 1.33k

C1 = 22nF

D1 = 1n4148

Vc

Vbias is dependent upon
ambient light condition.

If Vbias drops 0.6V below
2.0V (Vref), D1 is forward
biased causing Vs to be 
pulled low and Va always
high.  This condition is a
fault indicator.  Light off,
input high. 
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Serial Comms Control:
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power down cnrl
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data collection
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channel selection
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AVDD= VBG (R5+R6)/R6
VBG = 1.25V
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LOAD CELL 1
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Channel A is programmable 
gain of 128 or 64. Channel B 
is fixed gain of 32.
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	R118.1 (R118.1)
	U25.ROSC (U25.13)
	R117.2 (R117.2)

	N4159681_MOTOR
	U21.MS1 (U21.9)
	JR9.2 (JR9.2)

	N4159681_MOTOR1
	U22.MS1 (U22.9)
	JR12.2 (JR12.2)

	N4159681_MOTOR2
	U23.MS1 (U23.9)
	JR15.2 (JR15.2)

	N4159681_MOTOR3
	U24.MS1 (U24.9)
	JR18.2 (JR18.2)

	N4159681_MOTOR4
	U25.MS1 (U25.9)
	JR21.2 (JR21.2)

	N4159721_MOTOR
	U21.MS2 (U21.10)
	JR8.2 (JR8.2)

	N4159721_MOTOR1
	U22.MS2 (U22.10)
	JR11.2 (JR11.2)

	N4159721_MOTOR2
	U23.MS2 (U23.10)
	JR14.2 (JR14.2)

	N4159721_MOTOR3
	U24.MS2 (U24.10)
	JR17.2 (JR17.2)

	N4159721_MOTOR4
	U25.MS2 (U25.10)
	JR20.2 (JR20.2)

	N4159766_MOTOR
	U21.MS3 (U21.11)
	JR7.2 (JR7.2)

	N4159766_MOTOR1
	U22.MS3 (U22.11)
	JR10.2 (JR10.2)

	N4159766_MOTOR2
	U23.MS3 (U23.11)
	JR13.2 (JR13.2)

	N4159766_MOTOR3
	U24.MS3 (U24.11)
	JR16.2 (JR16.2)

	N4159766_MOTOR4
	U25.MS3 (U25.11)
	JR19.2 (JR19.2)

	N4173953
	U18.PA9 (U18.101)
	R74.1 (R74.1)

	N4179589_MOTOR
	U21.R\E\S\E\T\ (U21.12)
	R88.1 (R88.1)

	N4179589_MOTOR1
	U22.R\E\S\E\T\ (U22.12)
	R95.1 (R95.1)

	N4179589_MOTOR2
	U23.R\E\S\E\T\ (U23.12)
	R102.1 (R102.1)

	N4179589_MOTOR3
	U24.R\E\S\E\T\ (U24.12)
	R109.1 (R109.1)

	N4179589_MOTOR4
	U25.R\E\S\E\T\ (U25.12)
	R116.1 (R116.1)

	N4196340
	C90.2 (C90.2)
	X1.2
	U18.PC14/OSC32_IN (U18.8)

	N4196372
	C91.2 (C91.2)
	X1.1
	U18.PC15/OSC32_OUT (U18.9)

	N4201453
	U16.GND (U16.19)
	R68.1 (R68.1)

	N4201537
	U16.V18 (U16.20)
	C78.1 (C78.1)

	N4201577
	U16.Cfn (U16.22)
	C81.1 (C81.1)

	N4201609
	U16.Cfp (U16.23)
	C81.2 (C81.2)

	N4201649
	U16.Vcp (U16.24)
	C82.2 (C82.2)

	N4205626
	U9.BASE (U9.2)
	Q6.B (Q6.1)

	N4205630
	U9.RATE (U9.15)
	R33.2 (R33.2)
	JP2.2 (JP2.2)

	N4205646
	U9.AVDD (U9.3)
	L3.2 (L3.2)
	R34.1 (R34.1)
	Q6.C (Q6.3)

	N4205894
	R35.1 (R35.1)
	U9.VFB (U9.4)
	R34.2 (R34.2)

	N4205950
	U9.VBG (U9.6)
	C26.2 (C26.2)

	N4205978
	U9.INA- (U9.7)
	C27.2 (C27.2)
	R36.2 (R36.2)

	N4205986
	R37.2 (R37.2)
	U9.INB+ (U9.10)
	C28.2 (C28.2)

	N4205994
	U9.INA+ (U9.8)
	C27.1 (C27.1)
	R38.2 (R38.2)

	N4205998
	R39.2 (R39.2)
	U9.INB- (U9.9)
	C28.1 (C28.1)

	N4212105
	R18.1 (R18.1)
	C12.1 (C12.1)
	U7.RESET# (U7.11)
	U7.3V3OUT (U7.10)
	U7.VCCIO (U7.3)
	R19.1 (R19.1)
	R16.1 (R16.1)
	R17.1 (R17.1)

	N4212201
	R20.2 (R20.2)
	U7.USBDM (U7.9)

	N4212211
	R21.2 (R21.2)
	U7.USBDP (U7.8)

	N4269681
	R80.2 (R80.2)
	D5.A (D5.A)

	N4269690
	Q11.C (Q11.2)
	D5.C (D5.C)

	N4269706
	Q11.E (Q11.3)
	R83.1 (R83.1)

	N4273885
	Q11.B (Q11.1)
	R82.2 (R82.2)

	N4274063
	R79.1 (R79.1)
	R78.2 (R78.2)
	R81.1 (R81.1)

	N42742480
	R77.1 (R77.1)
	R76.2 (R76.2)

	N42744761
	R75.1 (R75.1)
	R74.2 (R74.2)

	N4291481
	D3.CATHODE (D3.2)
	R57.2 (R57.2)

	N4291527
	D3.ANODE (D3.1)
	J47.1 (J47.1)
	R56.2 (R56.2)

	N4291693
	J47.2 (J47.2)
	R58.1 (R58.1)

	N4291795
	R59.1 (R59.1)
	J47.4 (J47.4)

	N4291807
	J47.5 (J47.5)
	R60.1 (R60.1)

	N4291819
	J47.6 (J47.6)
	R61.1 (R61.1)

	N4296820
	Q19.D (Q19.3)
	U1.IN (U1.1)

	N4296829
	Q20.D (Q20.3)
	U2.IN (U2.1)

	N42972276
	U15.V+ (U15.3)
	C77.1 (C77.1)

	N42972277
	U15.V- (U15.7)
	C76.1 (C76.1)

	N4297544
	U15.C1- (U15.4)
	C74.2 (C74.2)

	N4297548
	U15.C1+ (U15.2)
	C74.1 (C74.1)

	N4297552
	U15.C2+ (U15.5)
	C75.1 (C75.1)

	N4297556
	U15.C2- (U15.6)
	C75.2 (C75.2)

	N4423512
	R57.1 (R57.1)
	R55.2 (R55.2)

	N4450919
	U10.AGDC (U10.24)
	C30.1 (C30.1)
	C29.1 (C29.1)

	N4451045
	U10.I2C_EN (U10.20)
	R40.2 (R40.2)

	N4456706
	U10.RFO2 (U10.15)
	L4.1 (L4.1)
	J40.2 (J40.2)

	N4456729
	U10.RFO1 (U10.13)
	L5.1 (L5.1)
	J40.1 (J40.1)

	N4457065
	C36.1 (C36.1)
	C33.1 (C33.1)
	L4.2 (L4.2)

	N4457067
	C42.2 (C42.2)
	C44.1 (C44.1)
	L5.2 (L5.2)

	N4457497
	C43.2 (C43.2)
	R43.1 (R43.1)
	C44.2 (C44.2)
	C46.1 (C46.1)

	N4457508
	C37.1 (C37.1)
	C33.2 (C33.2)
	R42.1 (R42.1)
	C32.2 (C32.2)

	N4458769
	C41.1 (C41.1)
	U10.VDD_AM (U10.11)
	C40.1 (C40.1)

	N4460139
	C48.1 (C48.1)
	U10.VDD_RF (U10.9)
	U10.VDD_DR (U10.14)
	C35.1 (C35.1)
	C34.1 (C34.1)
	C45.1 (C45.1)

	N4464843
	C50.1 (C50.1)
	U10.VDD_A (U10.7)
	C49.1 (C49.1)

	N4465424
	U10.XTO (U10.4)
	C56.1 (C56.1)
	Y1.1 (Y1.1)

	N4465436
	U10.XTI (U10.5)
	C57.1 (C57.1)
	Y1.3 (Y1.3)

	N4471295
	U10.VDD_D (U10.3)
	C54.1 (C54.1)
	C55.1 (C55.1)

	N4476784
	U10.MCU_CLK (U10.28)
	TP6.TP (TP6.1)

	N4507740
	R18.2 (R18.2)
	U7.RTS# (U7.2)

	N4507747
	U7.CTS# (U7.6)
	R19.2 (R19.2)

	N4507935
	U15.E\N\ (U15.1)
	R87.1 (R87.1)

	N4547727
	U15.F\O\R\C\E\O\F\F\ (U15.16)
	R64.2 (R64.2)

	N4654234
	C119.1 (C119.1)
	U23.VCC (U23.6)
	U23.RT (U23.9)

	N4654489
	U23.RBOOT (U23.3)
	U23.CBOOT (U23.4)
	C120.1 (C120.1)

	N4654511
	U23.SW (U23.16)
	L7.1 (L7.1)
	C120.2 (C120.2)

	N4654873
	U23.FB (U23.7)
	R93.2 (R93.2)
	R92.1 (R92.1)

	N4655195
	U23.\R\E\S\E\T (U23.10)
	R94.2 (R94.2)

	N4733541
	U26.FB (U26.2)
	C133.2 (C133.2)
	R97.1 (R97.1)
	R96.2 (R96.2)

	N4733844
	U26.NR/SS (U26.6)
	C136.1 (C136.1)

	N4758099
	U25.IN (U25.2)
	R98.1 (R98.1)
	R101.2 (R101.2)
	D6.C (D6.C)

	N4793544
	R101.1 (R101.1)
	Q14.C (Q14.2)

	N4794169
	Q15.C (Q15.3)
	R105.1 (R105.1)

	N4794290
	Q15.B (Q15.1)
	R104.2 (R104.2)

	N4794313
	Q14.B (Q14.1)
	R105.2 (R105.2)

	N4824478
	R62.1 (R62.1)
	R61.2 (R61.2)

	N4824777
	U16.IREF (U16.18)
	R68.2 (R68.2)

	N4859527
	Rref1.1 (Rref1.1)
	MOTOR1.REF
	U21.REF (U21.17)

	N4859531
	MOTOR4.REF
	Rref4.1 (Rref4.1)
	U24.REF (U24.17)

	N4859538
	Rref2.1 (Rref2.1)
	MOTOR2.REF
	U22.REF (U22.17)

	N4859542
	MOTOR5.REF
	Rref5.1 (Rref5.1)
	U25.REF (U25.17)

	N4859549
	Rref3.1 (Rref3.1)
	MOTOR3.REF
	U23.REF (U23.17)

	N4862564
	Q16.D (Q16.3)
	D7.C (D7.C)

	N4862572
	R24.2 (R24.2)
	D7.A (D7.A)

	N4862666
	R107.2 (R107.2)
	D8.A (D8.A)

	N4862695
	Q17.D (Q17.3)
	D8.C (D8.C)

	N56835
	RG1.1 (RG1.1)
	Q7.G (Q7.1)

	N66475
	Q7.D (Q7.3)
	RD1.2 (RD1.2)

	N66581_COMP?
	R3A-1.1 (R3A-1.1)
	R1A-1.1 (R1A-1.1)
	UC1.INA+ (UC1.5)
	R2A-1.2 (R2A-1.2)

	N66581_COMP?1
	R3A-2.1 (R3A-2.1)
	R1A-2.1 (R1A-2.1)
	UC2.INA+ (UC2.5)
	R2A-2.2 (R2A-2.2)

	N66854
	Q8.D (Q8.3)
	RD2.2 (RD2.2)

	N66892_COMP?
	R3B-1.1 (R3B-1.1)
	R2B-1.2 (R2B-1.2)
	UC1.INB+ (UC1.7)
	R1B-1.1 (R1B-1.1)

	N66892_COMP?1
	R3B-2.1 (R3B-2.1)
	R2B-2.2 (R2B-2.2)
	UC2.INB+ (UC2.7)
	R1B-2.1 (R1B-2.1)

	N67043
	Q8.G (Q8.1)
	RG2.1 (RG2.1)

	N67306_COMP?
	R3C-1.2 (R3C-1.2)
	UC1.INC+ (UC1.11)
	R1C-1.1 (R1C-1.1)
	R2C-1.2 (R2C-1.2)

	N67306_COMP?1
	R3C-2.2 (R3C-2.2)
	UC2.INC+ (UC2.11)
	R1C-2.1 (R1C-2.1)
	R2C-2.2 (R2C-2.2)

	N67554
	RG3.1 (RG3.1)
	Q9.G (Q9.1)

	N67583_COMP?
	R2D-1.2 (R2D-1.2)
	R3D-1.2 (R3D-1.2)
	UC1.IND+ (UC1.13)
	R1D-1.1 (R1D-1.1)

	N67583_COMP?1
	R2D-2.2 (R2D-2.2)
	R3D-2.2 (R3D-2.2)
	UC2.IND+ (UC2.13)
	R1D-2.1 (R1D-2.1)

	N67721
	RD3.2 (RD3.2)
	Q9.D (Q9.3)

	N68465_COMP?
	UC1.REF (UC1.8)
	JR5.2 (JR5.2)

	N68465_COMP?1
	UC2.REF (UC2.8)
	JR6.2 (JR6.2)

	N68604
	RD4.2 (RD4.2)
	Q10.D (Q10.3)

	N81131
	R53.1 (R53.1)
	C71.1 (C71.1)
	U14.IN (U14.1)

	N94473
	Q10.G (Q10.1)
	RG4.1 (RG4.1)

	NFC_SHLD
	J461.3 (J461.3)
	R41.1 (R41.1)

	NRST
	R60.2 (R60.2)
	C72.1 (C72.1)
	SW1.2 (SW1.2)
	SW1.1 (SW1.1)
	U18.NRST (U18.25)

	PA0
	RG1.2 (RG1.2)
	RG3.2 (RG3.2)
	R49.1 (R49.1)
	RG2.2 (RG2.2)
	RG4.2 (RG4.2)
	U18.PA0 (U18.34)

	PA1
	U18.PA1 (U18.35)

	PA10
	U18.PA10 (U18.102)
	J49.ID (J49.4)
	D4.C (D4.C)

	PA11
	U18.PA11 (U18.103)
	J49.D- (J49.2)
	U19.I/O1 (U19.1)
	U19.I/O1 (U19.6)

	PA12
	U18.PA12 (U18.104)
	J49.D+ (J49.3)
	R77.2 (R77.2)
	U19.I/O2 (U19.3)
	U19.I/O2 (U19.4)

	PA13
	R59.2 (R59.2)
	U18.PA13 (U18.105)

	PA14
	R58.2 (R58.2)
	U18.PA14 (U18.109)

	PA15
	U18.PA15 (U18.110)
	V15.Conn (V15.1)

	PA2
	U30.OUTA (U30.1)
	C3.2 (C3.2)
	R8.2 (R8.2)
	U18.PA2 (U18.36)

	PA3
	R1.1 (R1.1)
	R62.2 (R62.2)
	U18.PA3 (U18.37)

	PA4
	R2.1 (R2.1)
	U18.PA4 (U18.40)

	PA5
	U18.PA5 (U18.41)
	U20.Vout (U20.4)
	C111.1 (C111.1)

	PA6
	U18.PA6 (U18.42)
	V5.Conn (V5.1)

	PA7
	U18.PA7 (U18.43)
	V11.Conn (V11.1)

	PA8
	U18.PA8 (U18.100)

	PB0
	J480.1 (J480.1)
	U18.PB0 (U18.46)
	V26.Conn (V26.1)

	PB1
	U18.PB1 (U18.47)
	V32.Conn (V32.1)

	PB10
	U18.PB10 (U18.69)

	PB11
	MOTOR3.STEP
	U18.PB11 (U18.70)
	U23.STEP (U23.16)

	PB12
	U16.C\S\B\ (U16.3)
	U18.PB12 (U18.73)

	PB13
	U17.C\S\B\ (U17.3)
	U18.PB13 (U18.74)

	PB14
	U8.PD_SCK (U8.11)
	U18.PB14 (U18.75)

	PB15
	U9.PD_SCK (U9.11)
	U18.PB15 (U18.76)

	PB2
	U18.PB2 (U18.48)

	PB3
	MOTOR1.STEP
	U18.PB3 (U18.133)
	U21.STEP (U21.16)

	PB4
	U18.PB4 (U18.134)
	V37.Conn (V37.1)

	PB5
	U29.1Y (U29.6)
	U18.PB5 (U18.135)

	PB6
	J475.2 (J475.2)
	U18.PB6 (U18.136)
	V42.Conn (V42.1)

	PB7
	U18.PB7 (U18.137)
	V46.Conn (V46.1)

	PB8
	U16.F\A\U\L\T\ (U16.1)
	R70.2 (R70.2)
	U18.PB8 (U18.139)

	PB9
	R72.2 (R72.2)
	U17.F\A\U\L\T\ (U17.1)
	U18.PB9 (U18.140)

	PC0
	Q19.G (Q19.1)
	U18.PC0 (U18.26)
	V4.Conn (V4.1)

	PC1
	Q20.G (Q20.1)
	U18.PC1 (U18.27)
	V10.Conn (V10.1)

	PC10
	MOTOR5.SLEEP
	U18.PC10 (U18.111)
	U25.S\L\E\E\P\ (U25.14)
	R115.1 (R115.1)

	PC11
	MOTOR1.DIR
	U18.PC11 (U18.112)
	U21.DIR (U21.19)

	PC12
	MOTOR2.DIR
	U18.PC12 (U18.113)
	U22.DIR (U22.19)

	PC13
	MOTOR3.DIR
	U18.PC13 (U18.7)
	U23.DIR (U23.19)

	PC14
	U21.FAULT / (U21.4)
	R85.1 (R85.1)
	V27.Conn (V27.1)

	PC15
	V30.Conn (V30.1)

	PC2
	U18.PC2 (U18.28)
	V14.Conn (V14.1)

	PC3
	J15.3 (J15.3)
	U18.PC3 (U18.29)
	V48.Conn (V48.1)
	V21.Conn (V21.1)

	PC4
	U15.ROUT (U15.9)
	U18.PC4 (U18.44)

	PC5
	U15.DIN (U15.11)
	U18.PC5 (U18.45)

	PC6
	MOTOR1.SLEEP
	U18.PC6 (U18.96)
	U21.S\L\E\E\P\ (U21.14)
	R87.1 (R87.1)

	PC7
	MOTOR2.SLEEP
	U18.PC7 (U18.97)
	U22.S\L\E\E\P\ (U22.14)
	R94.1 (R94.1)

	PC8
	MOTOR3.SLEEP
	U18.PC8 (U18.98)
	U23.S\L\E\E\P\ (U23.14)
	R101.1 (R101.1)

	PC9
	MOTOR4.SLEEP
	U18.PC9 (U18.99)
	U24.S\L\E\E\P\ (U24.14)
	R108.1 (R108.1)

	PD 13
	V36.Conn (V36.1)

	PD0
	U18.PD0 (U18.114)

	PD1
	U18.PD1 (U18.115)

	PD10
	MOTOR4.DIR
	U18.PD10 (U18.79)
	U24.DIR (U24.19)

	PD11
	MOTOR5.DIR
	U18.PD11 (U18.80)
	U25.DIR (U25.19)

	PD12
	U16.CMD (U16.2)
	U17.CMD (U17.2)
	U18.PD12 (U18.81)

	PD13
	R64.1 (R64.1)
	U18.PD13 (U18.82)

	PD14
	U10.IRQ (U10.27)
	U18.PD14 (U18.85)
	V41.Conn (V41.1)

	PD15
	R90.2 (R90.2)
	U21.EN (U21.3)
	U18.PD15 (U18.86)
	V45.Conn (V45.1)

	PD2
	U3.C\S\ (U3.2)
	U18.PD2 (U18.116)

	PD3
	U18.PD3 (U18.117)

	PD4
	U18.PD4 (U18.118)

	PD5
	U10.BSS (U10.29)
	U18.PD5 (U18.119)

	PD6
	U16.ENABLE (U16.21)
	U18.PD6 (U18.122)

	PD7
	U17.ENABLE (U17.21)
	U18.PD7 (U18.123)

	PD8
	R23.1 (R23.1)
	Q17.G (Q17.1)
	U18.PD8 (U18.77)

	PD9
	R25.1 (R25.1)
	Q16.G (Q16.1)
	U18.PD9 (U18.78)

	PE0
	COMP1.CHoutA
	U18.PE0 (U18.141)
	R3A-1.2 (R3A-1.2)
	UC1.OUTA (UC1.2)

	PE1
	COMP1.CHoutB
	U18.PE1 (U18.142)
	R3B-1.2 (R3B-1.2)
	UC1.OUTB (UC1.1)

	PE10
	U18.PE10 (U18.63)
	V3.Conn (V3.1)
	U25.ST (U25.4)

	PE11
	U18.PE11 (U18.64)
	V9.Conn (V9.1)

	PE12
	U8.DOUT (U8.12)
	U18.PE12 (U18.65)

	PE13
	U9.DOUT (U9.12)
	U18.PE13 (U18.66)

	PE14
	J11.2 (J11.2)
	U18.PE14 (U18.67)

	PE15
	J11.3 (J11.3)
	U18.PE15 (U18.68)

	PE2
	COMP1.CHoutC
	U18.PE2 (U18.1)
	R3C-1.1 (R3C-1.1)
	UC1.OUTC (UC1.16)

	PE3
	COMP1.CHoutD
	U18.PE3 (U18.2)
	R3D-1.1 (R3D-1.1)
	UC1.OUTD (UC1.15)

	PE4
	COMP2.CHoutA
	U18.PE4 (U18.3)
	R3A-2.2 (R3A-2.2)
	UC2.OUTA (UC2.2)

	PE5
	COMP2.CHoutB
	U18.PE5 (U18.4)
	R3B-2.2 (R3B-2.2)
	UC2.OUTB (UC2.1)

	PE6
	COMP2.CHoutC
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