)
w

Buffer Amplifier, Vin = 0 to 5V, Vout =-10V to +10V, SmA, Protected against short to +-24V

Net Class

Example Cases

Stagel VinCourse=VinFine = 0V: AnVout
Stagel_VinCourse=VinFine = 1V: AnVout
Stagel_VinCourse=VinFine = 5V: AnVout

10.5V = -4.2* 10 +-0.0636 * 0 + 10.5
6.236V = -42*1+-0.0636 * 1+10.5
-10.818V = -4.2 * 5V +-0.0636 * 5+ 10.5

DN350

Diode4: 2An+2Ca .2W 70V .1A 1uA 3pF SOT-363
Protect against esd and short to +-24V

MMBD diode has 100nA max leakage @ 20Vr & 50C
Positor Opens when > 15mA flows

EI{D Net Class

Therefore OpAmp needs < 100nA leakage to keep Vout drift <120uV /C.

OpAmp Cmrr is not an issue since IN_pin = 0V.
‘Ad8626 output can clamp 15mA on it's own
These Sot363 diodes share some of the current.

210.1V 10 710.1V, Smx—hA Vout

, yet that is ok here.

VinFine
[ ChA Vin Fine Fine Adjustment, from D/A i 15pF * 21K ohms = .3uS = Tc , ResTF: 10K .06W 0.5% 0603 R350
0to 5V R360 i Cap: 15pF 5% 50V 0805 GND ! ResTF: 10K .06W 0.5% 0603  R351
ResTF: 330K .06W 0.5% 0603] | C355 GUARDS. . ResTF: 1K .06W 0.5% 0603 R362
Stagel VinCourse P7_6Vpwr | |
s Ad Il
3 1B Course Adjustment,
_(_V 15 fromD/A0to5V3 [N HONet Class et 10K 06w 0.5% 0603
2. 1A 1 VinCourse __R352 :
_5001nVref7N0tBuffered|—<) |—{m677prr 2 | Vout SV 1015V @ Net Class
16 7 VinCourse = (2_* Stagel VinCourse) - 5V
pZAON | VA GN\]/)_ 8 ||' _ = U350A Stops osc w/ dapacitive load
|| 6 BN AB L 10 — IC: OpAmp 26Vps 0.5Vhead SO8 #Ad8626 tc = 0.33us = |00 ohms * 3.3KpF
vlots T NS RESTF: 10K 06W 0.5% 0603 — Cap: 0.0033uf 70MHz 10% S0V 0805
e ] P! o
IC: 3x 2:1 Mux 16Vps 0.2nA 30mA 2Vttl #Max4053 A cse U3SIA R353 100nA leakage ffom diode * 20K =2mV error 12Vpwr C353
IC: OpAmp 60dB SO14 TI #Tkc274¢D Yet this is corfstant, and is therefore calibrated out pi=vp g_@ Net Cllass
Analog Gain =2, Vout = (2 * Vin) {5V Ad8626 In- diodps are only rated for <ImA
yet 20V / 21K =JimA, which is ok [\
On power up CourseAdj = 2.5V, we write 2.5V to D/A ic, These ext diodes share some of the current 1 OO Vout
then we bring out of pcb reset, ChVout maintains 0V. 7SYS OMA 3 +
R354 = F350
ResTF: 10K .06W 0.5% 0603 6 |/| 1 0.000V +-2uV, <.0lmA = Protected against short to +-24V
N mI2Vowr These fuses are 100uV to 400uV thermocouples
pSViref buffered P Fuse: 15mA h, 55mA t, 100 ohms, 24V, 0805, #PRG18BB101MBIRB
- 12Vowr 5 2 Footprint: 0805 or 0603, Murata #Prgl18... is 0603
Amplifier Math +5.000V +- 25mV, SmA pievp 1
AnVout =-4.2 * Stagel _VinCourse + -0.0636 * VinFine + 10.5 Do NOT put cap's on this (dvr will osc) m12Vowr =
p5Vref bufis OV when pcb is in RST P l—| 4N 3
AnVout =-2.1 * VinCourse + -0.0636 * VinFine |4l 1uA U350 op amp leakage causes 21mV vout error.
VinCourse = (2 * Stagel_VinCourse) - 5V With 6%/C drift, [uA * 6% = 6% * 21mV = 1.2mV / C vout drift.

[ ChB Vin_Fine VinFine 15pF * 21K ohms =.3uS = Tc ) ResTF: 10K .06W 0.5% 0603 R355
0to 5V R361 Cap: 15pF 5% 50V 0805 GND ' ResTF: 10K .06W 0.5% 0603 R356
ResTF: 330K .06W 0.5% 0603 C356 GUARDS..- ResTF: 1K .06W 0.5% 0603 R363
||
- — 13 [B Stagel_VinCourse NP 11
HE B i _(_V 14 0to5V 12 |Q®N“ CIass ResTF: 10K .06W 0.5% 0603
12 JA Vin VinCourse _R357 | 3
~ 2500mVref NotBuffered |—C |—{m6_7prr SV 015V @ Net Class
p7_6Vpwr |—16 1 V+ V- ;
| 6 GND 7 I tc = (£33us = 100 ohmb * 3.3KpF
ul1o1C U351B ResTF: 10K .06W 0.5% 0603 —  Cap: 0.0033uF 70MHZ% 10% 50V 0805
IC: 3x 2:1 Mux 16Vps 0.2nA 30mA 2Vttl #Max4(}53 A cse IC: OpAmp 60dB SO14 TI #Tlc274C. R358 12Vpwr C354
Analog Gain =2, Vout = (2_* Vin - IC: OpAmp 26Vps 0.5Vhead SO8 #Ad8626 pi=vp BT Net Class
S U350B >
oV _6
On power up CourseAdj = 2.5V, we write 2.5V to D/A ic, 7 Vout
. o OO ChB_Vout >
then we bring out of pcb reset, ChVout maintains 0V. ZSYS_OMA'—S Fas1 -10.1V to +10.1V, 5
R359 6 |/] 1 0.000V +-2uV, <.01lmA - Protected against short to +-24V
m12Vpwr ResTF: 10K .06W 0.5% 0603 N m12Vpwr Fuse: 15mA h, 55mA t, 100 ohms, 24V, 0805, #’RG18BB101MB1RB
m12\/§wr P These fuses are 100uV to 400uV thermocouples, yet that is ok here.
p12Vpwr p12Vpwr 5 2 Footprint: 0805 or 0603, Murata #Prgl8... is 0603
—p12Vpwr p5Vref buffered = ml12Vpwr |—| pl2Vpwr
+5.000V +- 25mV, SmA mi2vpwrt 4 |INj 3
o0 o~ o wy V‘ —
Place Caps close to Tc3472 OpAnipae
DN351 C351 Cap: 1uF 2MHz 10% 16V 0805
-— - - = Diode4: 2An+2Ca .2W 70V .1A 1uA 3pF SOT-363 C352 Cap: 1uF 2MHz 10% 16V 0805
I I CN335 Title gw instruments, inc
Cap4: 0.1uF 7MHz 30% >=16V 35 medford st. -
| Size: Letter ‘ Number: Revision: samew;l{e, B (ARE), G gw.
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