7 | 3

+3.3V C19 is to insure relays power-up in the
normally closed or reset state by momentarily holding
K_COM LO till shortly after +3.3V is apllied
212:: U9 +3.3V
u ZXMHCBA07NS
; N1G  P1S/P2S K11 K_COM K1_CTRL K1 status
R77 P1G  N1D/P1D K110 | L o RESET
K1 CTRL 100 1——‘L N2G  N2D/P2D o L e
> NAYA 51p26  N1S/N2S
R46 OM
10K us +3.3V
ZXMHCBA07N8
; N1G  P1S/P2S K2 1 K_COM K2_CTRL K2 status
R78 P1G  N1D/P1D ey
K2_10 | Lo RESET
100 OM N2G  N2D/P2D o
K2 CTRL 1—4; P26 N1S/N2S Lo SET
R45 OM
10K u10 +3.3V
ZXMHC6A07N8
"——LB N1G P1S/P2S K3 1 K_COM K3_CTRL K3 status
R79 P1G  N1D/P1D e
K3_10 | Lo RESET
T fom AL R T o
I:: K3_CTRL \/\/\/\ 5 PG N1S/N2S LO SET
R43 OM
10K U1l +3.3V
ZXMHC6A07N8
"——LS N1G P1S/P2S Ka 1 K_COM K4_CTRL K4 status
R80 P1G  N1D/P1D N
Ka CTRL 100 oM 1——‘L N2G  N2D/P2D K4 10 | Lo el REEET
> NAYA 51p2G  N1S/N2S
R35 OM
10K u12 +3.3V
ZXMHCB6A07N8
F—JS* N1G P1S/P2S K5 1 K_COM K5_CTRL K5 status
R81 om P1G  N1D/P1D k=10 | - o RESET
kS CTRL 100 1——{ N2G  N2D/P2D o L e
> NAYA 51p26  N1S/N2S
R34 OM
10K uis +3.3V
ZXMHCB6A07N8
; N1G  P1S/P2S K6 1 K_COM K6_CTRL K6 status
R82 P1G  N1D/P1D el
K6_10 | Lo RESET
on A FIC NIOID ke [ o
I:: K6_CTRL \/\/\/\ 5 PG N1S/N2S LO SET
R50 OM
10K u16 +3.3V
ZXMHC6A07N8
; N1G  P1S/P2S K7 1 K_COM K7_CTRL K7 status
R83 P1G  N1D/P1D el
K7_10 | Lo RESET
"8 Row Pa e S T o
I:: K7_CTRL \/\/\/\ 5 P2G N1S/N2S LO SET
R49 OM -
10K to connect Chl (rectifier) to measurement system
reset K7 then set K1
to disconnect Ch1l (rectifier) from measurement system
reset K1
to connect Ch2 (current) to measurement system
OM reset K7 then set K2
to disconnect Ch2 (current) from measurement system
reset K2
to connect Ch3a (current) to measurement system
reset K4 and K7 then set K3
to disconnect Ch3a (current) from measurement system
reset K3
R85 to connect Ch3b (p2s) to measurement system
100 set K3, K4 and K7
to disconnect Ch3b (p2s) from measurement system
> K_com \/\/\/\ reset K3, K4 and K7

R31
10K

relay drivers

to connect Ch4a (current) to measurement system
reset K6 and K7 then set K5

to disconnect Ch4a (current) from measurement system
reset K5

to connect Ch4b (p2s) to measurement system
set K5, K6 and K7

to disconnect Ch4b (p2s) from measurement system
reset K5, K6 and K7

local relay spec.'s
128 ?-10% ohms

4ms min pulse 1+3.3v 1+3.3V
2.25V threshold
26mA ) )
ﬂ 3.0V 0.15% over temp
1+3.3v c9 c10 c12 c39
IREF+3.0V J1ul 4. 7uF—— du 4. 7uF—T—
2 25V 25V
D5 3
BAV99
i i I COG: ; 1 COI\}: ;
input protection 1 - - max. sample rate = 1MHz
-0.2V to Vref+0.2V _
max. SCLK = 50MHz
R17 u4 FSR = 3V
| COI‘$ 7 012; 1 ADS7280 16 acquisition time = 136ns or 3 /SCLK
- . +VA +VBD conversion time = 818ns or 18 /SCLK
_ o Laveour 2 1IN0 FS/CS |t LADECS
SCLK 15 I_SCLK
2.197v_ 2 +IN SDO 13 I_MISO
SDI 12 I_MOSI
7 =9 I_CONVST
I_AMP_OUT= 1.5V+/-1.5V R37 REF+ CONVST <:|
1.5V with inputs disconnected 27.4 _1 ci1 6 A 10 |_EOC
0 106> "ok REF- EOC/INT/CDI D
ov g COM NC —24
AGND BDGND
INA326 must must be able to charge the 45pF input capacitance
to a 14-bit settling level within the minimum acquistiop time R
14-bit ADC 1_com

Scaling Gains
G(rect) = 0.0002+0.5%
G(cur) = 0.4%+0.5%
G(p2s) = 0.00475+0.5%

Ul4 Gain & Offset

\ ;I_COM

sources of AC errors in ADS7280

sources of ADC errors assuming FSR = 3V

max. offset error = V(adc)os + 0.8mV

offset error drift = V(adc)osd + 0.1ppm/C = +12.5uV (assuming 125 temp swing)
max. gain error = G(adc)err = 0.25% of FSR = +025% x 3V = +7.5mV

gain error drift = G(adc)errd +0.5ppm/C = £62.5uV (assuming 125 temp swing)
max. diff. linearity error = DNL(adc)err + 1 Isb = +183uV

max. intergral linearity error = INL(adc) = *1 Isb = +183uV

quantization error = Q(adc)err = 1/2 Isb = +91.5uVvV

ADC accuracy, no calibration

ENOB = 14 bits

= V(adc)os + (V(adc)osd + G(adc)err + G(adc)errd + DNL(adc)err + INL(adc)err + Q(adc)err)

= #x0.8mV %£12.5uV £7.5mV x62.5uV +183uV +183uV *91.5uV = +8.8325mV
ADC accuracy, offset and gain error nulled (assuming Oppm/°C resistor tempco)

= (V(adc)osd + G(adc)errd + DNL(adc)err + INL(adc)err + Q(adc)err)

= #12.5uV %£62.5uV *183uV *£183uV £91.5uV = +0.5325mV

G(U14)=2(R39//R40)/(R42//R41)=30+0.36%
Vos(U14) = Vos(U14)(IN) x G(U14) + Vos(U14)
Vos(U14) = (£124uV) x (3020.36%) + (1.5+0.1%) = ~ 1.5+6mV

Total Gain & Offset

Gt(rect) + Vos(U14) = G(rect) x G(U14) + Vos(U14) = 0.006+0.86%+1.5+6mV
Gt(cur) + Vos(U14) = G(cur) x G(U14) +Vos(U14) = 12+0.86%+1.5x=6mV

Summary

channel 1 (rect)

input range = V(in)(adc)(rng)/Gt(rect) = 3V/0.006 = 500Vdc or +250Vdc
ADC resolution wrt to input = 500V/2°14 = 30.5mV/bit
uncalibrated accuracy wrt to input = +0.86% of reading* +14.8325mV ?

channel 2, 3A and 4A (cur)

Gt(p2s) + Vos(U14) = G(p2s) x G(U14) + Vos(U14) = 0.1425+0.86%+1.5£6mV

i
TMM-110-06-T-D-SM-A
1 2

K2_CTRL 3 4 K1 CTRL
K4 CTRL 5 6 K3 CTRL
K6 _CTRL 7 8 K5 _CTRL
K_COM 9 10 BYP RLY CTRL

11 12
K7_CTRL 13 14 SW_RLY CTRL

DIG_ENABLE 15 [ 16
SW_RLY STS 17 18 10_INT
19 | 20 BYP RLY STS

con/ com/

host 1/0 interface

AARVAVYVY

channel 3B and 4B (p2s)

input range = V(in)(adc)(rng)/Gt(cur) = 3V/12 = 250mVdc or +125mVdc
ADC resolution wrt to input = 250mV/2°14 = 15.26uV/bit

input range = V(in)(adc)(rng)/Gt(p2s) = 3V/0.1425 = 21.1Vdc or +10.5Vdc
ADC resolution wrt to input = 21.1V/27°14=1.28mV/bit

*

for rectifier channel

reading = (ADC(reading)x183uV) - 1.5V)/0.006

for current channel

reading = (ADC(reading)x183uV - 1.5)/12

for p2s channel

reading = (ADC(reading)x183uV - 1.5)/0.1425
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