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ABSOLUTE MAXIMUM RATINGS

Supply Voltage, VDD 10 VSS...cveeiiiiiieieiiiiiieeciiieeen -0.3V to +6V
All Other Pins ......coovveiiiieiieeieee (Vss - 0.3V) to (Vpp + 0.3V)
Short-Circuit Duration, All OUtpUtS ..........cccvvveeeiiiinnenn. Continuous

Continuous Power Dissipation (Ta = +70°C)
48-Pin TQFP (derate 12.5mW/°C above +70°C).....1000mW

Operating Temperature Range..........cccceeevvvveeeenne 0°Cto +70°C
Storage Temperature Range ...-65°C to +160°C
Lead Temperature (soldering, 10S€C) ........ccccocvveervrennnen. +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(VDD = +5V, Vss = 0, fxiN = 2MHz, Ta = TmIN to TmAX, unless otherwise noted.)

PARAMETER ’ SYMBOL ’ CONDITIONS MIN TYP MAX | UNITS
GENERAL CHARACTERISTICS
Supply Voltage (Note 1) VbD During operation 4.75 5.0 5.25 \Y
Supply Current (Note 2) IbD Continuous conversion 400 700 HA
Throughput Rate 15 Hz
ANALOG INPUT
Input Impedance RIN 1.0 MQ
Gain Temperature Coefficient (TC) +40 ppm/°C
Input-Referred Offset TC +1200 nVv/°C
Common-Mode Rejection Ratio CMRR From Vss to Vpp 90 dB
PGA AND COARSE-OFFSET DAC (Notes 3, 4)
PGA gain code = 00 43 46 49
) PGA gain code =01 59 61 64
PGA Gain - VIV
PGA gain code = 10 74 77 80
PGA gain code = 11 90 93 96
CO-DAC code = 111 -164 -149 -134
CO-DAC code = 110 -111 -96 -81
CO-DAC code = 101 -62 -47 -32
Coarse Offset CO-DAC code = 100 -10 5 20 % Vop
CO-DAC code = 000 -20 -5 10
CO-DAC code = 001 32 47 62
CO-DAC code =010 81 96 111
CO-DAC code =011 134 149 164
ADC (Notes 3, 4)
Resolution 16 Bits
Integral Nonlinearity (Note 5) INL PGA gain code = 00, CO-DAC code = 000 0.006 %
Input-Referred Noise 1700 nVRMS
Output-Referred Noise 5kQ input impedance 2 LSBrMS
TEMPERATURE SENSOR (Note 6)
Resolution 260 LSB/°C
Linearity Ta=0°Cto +70°C 1.3 °C
2 N AXIW
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = +5V, Vss =0, fxin = 2MHz, Ta = TmIN to Timax, unless otherwise noted.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
OUTPUT DAC (Note 7)
DAC Resolution 12 bits
Integral Nonlinearity INL 1 LSB
Differential Nonlinearity DNL 0.5 LSB
UNCOMMITTED OP AMP
Op Amp Supply Current 100 HA
Input Common-Mode Range CMR Vss + 1.3 Vpp - 1.0 \%
Open-Loop Gain Av 60 dB
gﬂ;\‘f\fe\r/)‘"tage (as unity-gain Vos | ViN = 2.5V (no load) -30 +30 | mv
Output Voltage Swing No load Vss + 0.05 Vpp - 0.05 Vv
Output Current Range Vout = (Vss + 0.2V) to (Vpp - 0.2V) +500 HA
DIGITAL INPUTS: START, CS1, CS2, SDIO (Note 8), RESET, XIN (Note 9), TEST
Input High Voltage VIH 4.0 \
Input Low Voltage ViL 1.0 \
Input Hysteresis VHYST 1.0 \Y%
Input Leakage IIN ViN =0 or Vpp +10 HA
Input Capacitance CIN (Note 10) 50.0 pF
DIGITAL OUTPUTS: D[11...0]
Output Voltage Low VoL ISINK = 500pA 0.5 Vv
Output Voltage High VoH Isource = 500pA 4.5 Vv
Three-State Leakage Current I CS=0 +10 HA
Three-State Output Capacitance| Court CS =0 (Note 10) 50.0 pF
DIGITAL OUTPUTS: SDIO (Note 8), SDO, EOC, OUT
Output Voltage Low VoL Isink = 500pA 0.3 \Y
Output Voltage High VOH Isource = 500pA 4.7 \Y%
Three-State Leakage Current I CS=0 +10 HA
Three-State Output Capacitance| Cour CS =0 (Note 10) 50.0 pF

Note 1: EEPROM programming requires a minimum Vpp = 4.75V. Ipp may exceed its limits during this time.
Note 2: This value does not include the sensor or load current. This value does include the uncommitted op amp current. Note that

the MAX1460 will convert continuously if REPEAT MODE is set in the EEPROM.

Note 3: See the Analog Front-End, including PGA, Coarse Offset DAC, ADC, and Temperature Sensor sections.

Note 4: The signal input to the ADC is the output of the PGA plus the output of the CO-DAC. The reference to the ADC is Vpp. The
plus full-scale input to the ADC is +Vpp and the minus full-scale input to the ADC is -Vpp. This specification shows the con-
tribution of the CO-DAC to the ADC input.

Note 5: See Figure 2 for ADC outputs between +0.8500 to -0.8500.

Note 6: The sensor and the MAX1460 must always be at the same temperature during calibration and use.

Note 7: The Output DAC is specified using the external lowpass filter (Figure 8).

Note 8: SDIO is an input/output digital pin. It is only enabled as a digital output pin when the MAX1460 receives from the test sys-
tem the commands 8 hex or A hex (Table 4).

Note 9: XIN is a digital input pin only when the TEST pin is high.

Note 10: Guaranteed by design. Not subject to production testing.

MAXIN
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1. DOpPGAOODOO

00000000000050000000000000
000000 (XNDTESTORESETO SDIOO O SDO)O
0000000000000000CsS10CcsS2000
0D00000000000000000000000
00000000000 DO000O0DOO0000ODO0OO
O0000000000000MAX146000000
EEPROMOO0D00O0COO0DO0ODOOODOOOOOO
0000000000000

MAX14600DSPO000000000000000
D=Gain (1+ G T +G,T2)

%ignal +Of0 + OflT +Of2 T2 E+ DOFF

0000Gaind00000000000G,00G,0
Gain-TCOOOOOOOTOOOOOOOOOOOOO
0000000000000000f 0000000
000000000 O0OfLOOfset-TCOOOOODODO
Dopr0 000000000 O00O0O0O0O

ooboooOoooobooboobOoodMAX1460
OEEPROMO O OOO0ODOODSPOOOOODOOOOO
ob0oo00o0DbdMAX146000EEPROMODOOONO
ooooooooooooooooboooobooooboboon
obO0ooo0Ob0ooobooobOoMAX14e0000O
ooboobDoooboooobooooo

oboboOoooooobOoboobOobADCOOOOOOOn
ooooboooobobooooboooobobooogon
MAX14600DSPOOODOOOODOO O MAX146000

PGA NOMINAL GAIN 00000000 0O0O00oO0oo0O0oo0ooooooonn
PGA-1 PGA-0
SETTING (VIV) 000DSPOOOOODOOODOOODODOOOOOO
0 0 0 46 oooooo
1 0 1 61 0000000000000000000000000
2 1 0 ” MAX14600000000000000000
3 1 1 93 MAX1460/0 00 0000000000000000
2. JO00O0000O0OODAC
o PGA SETTING PGA SETTING PGA SETTING PGA SETTING
co % VoD 0 1 2 3
seTTing| ©©°S co-1 €o-0 (at ADC (mV RTI) (mV RTI) (mV RTI) (mV RTI)
nput) (VoD = 5V) (VoD = 5V) (VDD = 5V) (VD = 5V)
3 1 1 1 -149 -162 122 97 -80
-2 1 1 0 -96 -104 -79 -62 -52
-1 1 0 1 -47 -51 -39 -31 -25
0 1 0 0 5 5 4 3 3
+0 0 0 0 -5 -5 -4 -3 -3
+1 0 0 1 47 51 39 31 25
2 0 1 0 96 104 79 62 52
+3 0 1 1 149 162 122 97 80
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oobooobooooboooboboooobooooo PGAUDODOUOOOODACOADCOOUODDOODO
00000000 STARTOOOOOODOOOOOO ooboooboooboo

goooopeocOdboboDOOOOl120000000 000000000000 000000000000
ooo00oooobooooobooboOonbMAX14600 0000000000 0ADCOOO0O0O0D0D0O0DO0
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000000000000000000000000  (gogppoooo)loo00ooo0ooond

—MAKE A TEST SYSTEM VARIABLE CALLED “NoMoreGain.”

—SET THE TEMPERATURE TO WHERE THE SENSOR'S SENSITIVITY IS HIGHEST. THIS IS NORMALLY COLD FOR SILICON PRTs.
—SET THE PGA GAIN SETTINGS TO MINIMUM.

—CLEAR THE VARIABLE “NoMoreGain.”

—APPLY MIDSCALE EXCITATION TO THE SENSOR.

—FIND THE COARSE OFFSET DAC SETTING WHERE THE DIGITIZED SIGNAL REGISTER IS CLOSEST TO ZERO (MIDSCALE). <
—APPLY MAXIMUM SENSOR EXCITATION. —APPLY MINIMUM SENSOR EXCITATION.
—TEST FOR CLIPPING (DIGITIZED SIGNAL > 0.85). —TEST FOR CLIPPING (DIGITIZED SIGNAL < -0.85).

THE SENSOR SENSITMITY |
IS TOO LARGE. ADD A oo

RESISTOR BETWEEN THE

TOP OF THE BRIDGE SERIES
AND Vpp , THEN RESISTOR
START OVER.

IS THE PGA AT
MINIMUM GAIN?

DID ADC CLIP?

SENSOR

—REDUCE THE PGA GAIN ONE STEP.
—SET THE VARIABLE “NoMoreGain.”

IS “NoMoreGain” SET?

YES

Y

IS THE PGA AT
MAXIMUM GAIN?

INCREASE THE PGA GAIN ONE STEP.

RECORD THE PGA AND COARSE OFFSET SETTINGS.

CAUTION: CLIPPING IS STILL POSSIBLE FOR LARGE SENSOR'S OFFSET TC AND LARGE TEMPERATURE RANGES.
IF NECESSARY, GUARDBAND AGAINST CLIPPING BY REDUCING THE +0.85 CLIPPING CONSTANTS ABOVE.

0l1. pGAOOCOOOOODOOO0ODOOOOOOOODOOn
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000O00ADCOOOOOO000-FSO00 (-60mV +
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D+Vpp0 00 000000000000000000
0-3.255/5=-0.6510 0 +1.395/5=+0.2790 0

00000000 VppOOOOADCOODODO VppD OO
000000000000000000000000
000VppODCOOOOOOO0OOOO0O0000+VppO
O00O0O0ADCOOOODOD+1.000000000
OO0O0O0(SNR)YOODOOODODOOADCO OO VppD
+85%0 00000000 2)0
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oob0O000ooooObOO0o3000000000DbACO
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MIN
—»‘ 16 CLK
CYCLES

-

00 01 02 03 29 30 31 00 01 02 03 29 30 31 00 01 02 03 29 30 31 00 01 02 03 29 30 31

TEST J (’(’

RESET §
s oo oo ) o e e o e o o )

|<— COMMANQL;»|<— COMMAND 2 —>|<— TOMMAND 3 —>|<— COMMAND n —>|

MSB, LSB REG.MSB LSB MSB

- REGISTER DATA FIELD

NOTE: ALL TRANSITIONS MUST OCCUR WITHIN 100ns OF THE XIN CLOCK EDGE.

|<— —>|<- COMMAND ->|

FIELD ADD

U3. Jooobooobooboobooon

03. Dboooooooo(aso)yon

TSO TEMPERATURE
SETTING TSO-2 | TSO-1 | TSO-0 BRIDGE
OFFSET
0 0 0 0 Maximum
1 0 0 1 -
2 0 1 0 -
3 0 1 1 -
4 1 0 0 -
5 1 0 1 -
6 1 1 0 -
7 1 1 1 Minimum

gbobogobuoggboogn
DSPO OO 0O OEEPROMO
gbobogpobogooooobood
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O0D0O0OO0OODOO0OOORESETOOOOOOOOOOO
spDIo0 0000000000 DDD0NoDoDoDo32000
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4. Dogobobooooon

COMMAND HEX CODE c3|Ccz2|C1|cCo
Write a calibration coefficient into a DSP register. 1 hex 0 0 0 1
Block-Erase the entire EEPROM (writes “0” to all 128 bits). 4 hex o|1]0]|O0
Write “1” to a single EEPROM bit. 2 hex 0 0 1 0
NOOP (NO-OPeration) 0 hex 0 0 0 0
Start Conversion command. The registers are not updated with EEPROM values. 8 hex 1 0 ol o
SDIO and SDO are enabled as DSP outputs.
Start Conversion command. The registers are updated with EEPROM values. SDIO A hex 1 0 1 0
and SDO are enabled as DSP outputs.
Start Conversion command. The registers are not updated with EEPROM values. C hex 1 1 ol o
SDIO and SDO are disabled.
Start Conversion command. The registers are updated with EEPROM values. SDIO
and SDO are disabled. E hex ! ! L 0
Reserved 3,56,7,9,B,D,Fhex | - - - -
O5. DSPOOOOO0OOUOOooOoooon
COEFFICIENT i%%lsggg FUNCTION RANGE FORMAT
Gain 1 Gain correction -32768 to +32767 Integer
G1 2 Linear TC gain -1.0 to +0.99997 Fraction
G2 3 Quadratic TC gain -1.0 to +0.99997 Fraction
Ofg 4 Offset correction -1.0 to +0.99997 Fraction
Of1 5 Linear TC offset -1.0 to +0.99997 Fraction
Of2 6 Quadratic TC offset -1.0 to +0.99997 Fraction
DoEE 7 Output midscale pedestal -32768 to +32767 Integer

pspOO0OO0OO0OO0O0OO

00001 hexO0OOODODODOOODDOODODDOOOO
Oo0oOooDSPOOOO0DODOOOOOOOOOO
00008 hexdOC hexD O OOMAX14600 0000
0000000000000 0000000o0oOoo
00000000000000000ooooooooo
0000000000000 0000000oO0ooog
EEPROMO OO O0DO0OODO0OOODOOOOOODOOD
RESETOOO0OOODODOODSPOOOOOODOOODO
0000000000000 0000ooooooo
000000000100 00000000000
000000o0ooooooooo

0s5000000070000000MAX14600DSP
000000000000 0000([Doyr=00
(1+ G1T+GoT2)(0 O + Ofg+ Of1 T + Of3T2) + Doggl
gddooooooboooooboi1e000OooOoOon

10

0000000000020000000000000
00000000000010000000-32768
(8000 hex)d +32767(7FFFhex)0 0000000
-1.0(8000 hex)0 +0.99997 (7FFF hex)0 0 O

goooobouobouobouobuouobouobogoboo
gbo0obo0obodoedbO0ObO0oDbO0ObOOnOPGA
O00Op Amp Power-DownO 0 OO0 OO0 OOGOOO
gboboboooooboboboooooobobo
Ob0d00oPGAOOUOUODODOUODOODODODOODODO
oboboooboboooboobobooobobooooo

Op Amp Power-Down0 00000 QOQoOoOoOoOgd
000000000000 UUgo
goooobspPO0ODOOODODDDDOOOOOOOO
gboobooobobooboobooboobooino
00000000 0000b0obOoooooooooo
gbooooboboboooo
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e. Dugoooooooobon

,EIIDEDPIEEOSMS BIT DESCRIPTION
(HEX) POSITION
01 0 (LSB) CO-0 (LSB)
02 1 CO-1 (MSB)
03 2 CO-S (Sign)
04 3 PGA-1 (MSB)
05 4 PGA-0 (LSB)
06 5 Maxim Reserved
07 6 Maxim Reserved
08 7 Op Amp Power-Down
09 8 Maxim Reserved
0A 9 TSO-0 (LSB)
0B 10 TSO-1
oC 11 TSO-2 (MSB)
0D 12 Maxim Reserved
OE 13 Maxim Reserved
OF 14 Maxim Reserved
10 15 (MSB) Repeat Mode
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MAXIN
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gbooobooboboooogoboobiloonnouno
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g7. EEPROMOOODOOO

EEAddress(hex) | 10 | oF [ oE [ ob [ oc [ oB | 0A [ 09 [ 08 [ 07 [ 06 | 05 [ 04 | 03 [ 02 | 01
Contents MSB | Configuration | LSB
EE Address (hex) 20| 1F [1E [ 1D |[1c|[1B | 1A [ 19 |18 [ 17 | 16 [ 15 | 14 [ 13 | 12 [ 11
Contents MSB | Gain | LsB
EE Address (hex) 30 | 2F [ 2E | 2D [ 2c | 2B | 2A | 29 | 28 | 27 | 26 | 25 | 24 [ 23 | 22 [ 21
Contents MSB | G1 | LSB
EE Address (hex) 40 | 3F [ 3 | 3D [ 3Cc [ 3B | 3A | 39 | 38 |37 | 36|35 | 34|33 | 32|31
Contents MSB | G2 | LSB
EE Address (hex) 50 | 4F | 4E | 4D | 4C | 4B | 4A [ 49 [ 48 | 47 | 46 | 45 | 44 | 43 [ 22 | @1
Contents MSB | Ofg | LsB
EE Address (hex) 60 | 5F | 5 | 5D | 5C | 5B | 5A | 59 | 58 | 57 | 56 | 55 | 54 | 53 | 52 | 51
Contents MSB | Of1 | LsB
EE Address (hex) 70 | 6F | 6E | 6D | 6C | 6B | 6A | 69 | 68 | 67 | 66 | 65 | 64 | 63 | 62 | 61
Contents MSB | Of2 | LSB
EE Address (hex) o |7 |7E|mD|7C|7B|7A[79 |78 |77 |76 |75 | 74| B][72]|7Nn
Contents MSB | Dorr | LSB

08. bspUdnooogn

INSTRUCTION E:T)%GN?FQI'\?A
CODE (PS) S REGISTER VALUE
(HEX) ®)
(HEX)

DO 66 or 6C Register 0—Configuration

D1 a7 Register 1—Gain

D2 11 Register 2—G3

D3 2E Register 3—G»

D4 38 Register 4—0Ofg

D5 03 Register 5—O0f;

D6 22 Register 6—O0Of2

D7 56 Register 7—DoFF

D8 o1 R_eglster 8—Temperature
Signal

D9 3B Register 9—Sensor Signal

EA 65 or 6B Register 10—Compensated
Output D

12
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(16 n+9)" CLOCK CYCLE
Ly

¥
XIN l I

LSB

500 st
SDIO PS7

DSP CYCLE n-1 |
|

DSP CYCLEn

NOTE: ALL TRANSITIONS MUST OCCUR WITHIN 100ns OF THE XIN CLOCK EDGE.

|
el e e e et

| (16 (n + 1) + 9)t CLOCK CYCLE

MSB
izfsofstafs

MSB

|
| DSP CYCLE n+1
|

04. bspOOO0OoOooOOoOoOOOO

| |
- fconv
Vbb |

START
(OPTIONAL)

"\

tanc

SDIO & SDO
(TEST MODE)

D[11..0]

- |
A

~<— tpsp —I
|

EOC

-

|
|
|
—»‘ F teoc

05. MAX14e0U DO OODOOOO

n=00102.. (000000 OCOOODOO)
oooooO0oOoXINODODOOoooooooooooo
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ghbgoosboobooooobogoooobobooon

MAX14600O00OO0OO0OO0OODOOS00090000
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8hexUDAhexOOODOTESTODOOOOODOO
uogodoooooooooobooboobooboobooboobooooo
goooooooooooooboboobobbbbboboo

MAXIN

O000000OtapcO0O016000ADCODODODO
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spodO0SDIOO0ONONONDDDODODSPOODDO
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000000000000 0oO00ooOooooooon
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09. MAX14e00 U O UODOOOO

PARAMETER SYMBOL MIN MAX UNITS
Sensor Warm-Up Time tWARM 35 — ms
ADC Time taDC 130,585 130,585 XIN clk cycles
DSP Time tosp 3,220 3,364 XIN clk cycles
EOC Pulse Width teoc 8 8 XIN clk cycles
Conversion Time tconv 133,805 133,949 XIN clk cycles

goodgoooogg

goboooboboobooon
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00000000/MAX14600 0000000000
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O (2a)
Signala ~x Lbignalas +Ofg + OfTa +Of,TA° =0
1-x
oooo
0 (2b)

Signalg, —x DSignaIBS
1-x

2
+0fg + OfyTg +Of, Tg =0

0 (2c)

Signalg —x Eéignalcs
1-x
oooo
0(3)

2
+Of0 + OflTC +Of2TC =0

« = 2L ~Dorr
Ds —~Dorr
0 2al 2b0 02c0 300000 0fg0 Of,0 O Of,0

OO030000000000000000OfghOfy
poof,0000000DoCO

iboooooobobooooooboboooooon
ooooooooooo

0 (4a)
(ch - YAS) +Gp (TA Ycs ‘TcYAs) +
Gz HTAZYCS _TCZYASEZO
gooao
0 (4b)

(Ycs ~Yas) +G1 (TeYes ~TcVes) +

2 2 -
G ETB Ycs ~Tc YBSE—O
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UNCOMPENSATED SENSOR ERROR

-
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AN
~

ERROR (%FS0)

OFFSET "N

'
LN
o

0 10 20 30 40 5 60 70
TEMPERATURE (°C)

v, R1 R
oo 500k 500k

out
RoL UNFILTERED/\/\/\/ AMP-
106 BITSTREAM

AMP+
Rp2
10k

MAX1460
OP AMP

AMPOUT ¢ 1erep

ANALOG
OUTPUT

6. UbooooDoooOO

COMPENSATED TRANSDUCER ERROR
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FSO | ———

N
J/\
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-0.05

ERROR (% SPAN, 4000 CODES)
o
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-0.15

-0.20
0 10 20 30 40 5 60 70

TEMPERATURE (°C)

O7v. O0DO0ODOODO/MAX146000

oooo
0 (5a)

Yac = Ds ~Dorr

AS = — >
Signalpg +Ofg +Of Tp +Of Ty

gogno
O (5b)

Yac = Ds —Dorr

Signalgg +Ofg +Of; Tg +Of2-|_B2

MAXIN

08. JobACOODOOODOOO

0 (5¢)

Yoo = Ds ~Dorr
Signalcs +Of0 +Of1TC +Of2TC2

04a004b020000000(000G,00Gy)0
000000G,00G,000000000000000
010000000Gain0 0000000000000

000000000000000000000000
000000Gain0Dore0 00000000100
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OD000O0O0OMAX14600 000000000000
Gaind G10 G»0 Ofg0 Of10 Of,0 O Dopel 0 O O
00000000000 0000CO0sS000ononO
00000000000000000Des00000
0000L00000000000Dg 000000000
0600000000Gand 000000000 0De
0000000070000 0000Dored 00
oooooo0o0o

u(e)
. D -D
GAINpew = Gain—t——S
DcL ~Dcs

0

Dorrnew =Porr DL ~DcL

ooooobo0oobobD0o0ooDbO0OnDbMAX1L4600
EEPROMOOOOOOCOOOOOOOOOCODOODOO
gbooboooboboooboobooo
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gboboooobobooooon

CS1 CS2  START TEST RESET SDIO  SDO  EOC AMP- AMP+

45V A A A
10k Y A Y Y
MAXIM 16-BIT INTERFACE TO ALL SIGNALS
AGND '
L0k MAX1460 A
2MHz RESONATOR N o _ﬂ/IPOUT
_— > AMP
= Sy — OSCILLATOR
T = o C(Eggeg L f‘> EEPROM -
_______________ INSTRUCTION
ey Xout E ! ROM
f Vop | ¢ H
| REF =Vpp
' ! CONFIGURATION ouT
' ' REGISTER » L >
c1 | !
0.1uF | :
v T ; | TEMPERATURE CORRECTION .
= ! 1 SENSOR COEFFICIENTS f‘>
' : REGISTERS PROCESSOR
: : (DSP) )] D[11..0]
' ! 12-BIT DIGITAL OUTPUT
L
REF=V
INP PCAS oD
COARSE o BIT ADC TEMPERATURE & j‘>
OFFSET T — SENSOR SIGNAL
CORRECTION > REGISTERS
INM >

T

SENSOR -

goodg

TRANSISTOR COUNT: 59,855
SUBSTRATE CONNECTED TO Vss
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NOTES
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