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Slow GPIO : PJ1

Port pins PL6 and PL7 operate as Fast
GPI0 pads, but have 4-mA drive capability
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PSVOR5 IC1 P3V3A Power supply filtering:
1 5
o= 3] o VouT N I N 33R + 10uF -> 500 Hz pole
>
S0 _2 4 Oo=F3
- Y Ne - Converter draws 5 mA
ADP150AUJZ-3.3-R7 Reference arm draws 0.25 mA
GND GND
Vref+ VCC P3V3A
T i T 2L
el ol 3 wl,ul,
ST =T 8@
=1 Sl =1 Sl
GND GND
Vref+ GND
ool ~—1
2= O—T—
o R9 S Ul
[ SENSO0_P Lo — 1 3
100 2 1 » |—7 AIN1 SCLK <<+5= SCLK
R10 S & 13 AIN2 DOUT/RDY 7 DOUT/RDYn
[ SENSO_N T} 7 AIN3 PDOWN <8—|GND
::::: 00 o AIN4 CHAN < CHAN
fels UIS. CLKSEL =~—
22
GND GND ODRI =5z —|VvCC
Vref+ GND 10 ODR2 9 e
— NC TEMP <1—7
17 PGAl = 3 PGA1
ﬁﬂ o1t —— BPDSW PGA2 = PGA2
ok pj3 0TS 15 1
[ SENS1_P Lo F— Vref+ 6 REFIN(+)  MCLK1 e
100 = | o GND REFIN(-)  MCLK2 ——
(8]
R4 S 18 20
[ SENSI_N ST GND 19 AGND AVDD 51 VCC
3:‘. 100 o [y GND . DGND DVDD vce
Lo UIE AD7191BRUZ
GND GND
Performance with a typical thermistor (R25 = 10K) : Errors from power supply noise and drift:
Resolution at the gain=1, rate=10 Hz, RMS noise floor of 500 nV: Supply rejection:
-50 degC to +120 degC : < 0.1 mK 90dB ->30uV/V
0 degC to 35 degC : < 10 uK Thus 10 mV noise gives 300 nV shift -> 4 uK (nothing)
Error in measured T from tempCo (5ppm) of bridge resistors: Common mode input rejection (rate=10Hz):
0.07 mK / K @ -50 degC (thermistor) 120dB->1uVv/V
0.1 mK /K @ 20 degC (thermistor) So 100 mV of 50 Hz / 60 Hz noise -> 1 uK
0.2 mK /K @ 120 degC (thermistor)
Error from converter offset drift (150 nV / K @ gain=1):
<35 uK /K (-50 degC to +120 degC thermistor)
2 uK /K @ 20 degC (thermistor)
Error from converter gain drift (1ppm / K):
1 mK /K @ -50 degC (very fast drop off to this value below -20 degC)
<0.1mK/K @ Troom > 0 degC
Total error from ambient drifts @ thermistor = 20 degC: 0.2 mK / K
(note that a large part of this could be removed by applying a correction calculated
from the internal temperature sensor of the AD7191)
Gain drift over time: 10 ppm / 1000 hours gives < 1 mK @ Troom > 0 degC over
1000 hours
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Decoupling for each of VVdd, PVvdd1, PvVdd2 P5V0
T
Lo Lo Ly
A B
1
C13 Cl4 C15 GND
P5V0 IC2
GND
MAX1968EUI+T &
Freq : o|o|— N
High = 1 MHz T =
Low =500 kHz 17 21
£ o TDTESEY DY TR ! e comect
q q SSS3 9 1 Peltier connection
oooo LX1 6.8uH 3A
CurrentSet 3 6
CTLI CS
RIS  RI ~15v 4 os1 2 0 7 {_Peltier_neg >
PWM_Iset currentSet Cwref RED 14 1ouF_ 100nF .
10 10 c19 13 0S2 (=% {_Peltier_pos >
IES MaxCurrentNeg 26 ll\-/ll—EIiEXClN RENN t§§ 10__bw2 ,W\LZ
C18 | 100nF 100nF MaxCurrentPos 27 Maxlp  ©ZZZZ X2 6 6.8uH 3é__'-'5 C20
Max\Voltage 28 M SO000 25 e
— — axV woOaaaa Comp O =1
= = 100nF
GND GND
ooy~ =] LL
RO R2L oo sl [ STs ©NO
PWM_maxINeg axturrentiveg O —
T GND
c22[100nF [ 100nF CAD CAD
GND GND
R22 R23
PWM_maxIPos axCurrentPos
10 10
C25
[TEC current set by CTLI:
C24| 100nF 100nF I_TEC = 2*(V_CTLI-VRef)
henV_CTLI> VRef, V_0S2>V_0S1
GND GND [TEC current monitored by ITEC:
R24 R25 Volt _ITEC = VRef + 0.4*I_ITEC
PWM_maxV axyvoltage
10 10 c27 MaxIN and MaxIP set maximum negative and positive TEC
currents. The limit is set by:
C26] 100nF 100nF IMaxP/N = 3A* MaxIP/N / VRef
|.e. to set the negative current limit to 2A set MaxIN = 2/3 * VRef
GND GND MaxV sets maximum TEC voltage. V_TEC_max = 4*MaxV.
MaxV <= VRef
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