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PART TEMP. RANGE  PIN-PACKAGE Nt
(LSB)
MAX5154ACPE ~ 0°Cto +70°C 16 Plastic DIP  +1/2
MAX5154BCPE  0°C to +70°C 16 Plastic DIP 1
MAX5154ACEE  0°C to +70°C 16 QSOP +1/2
MAX5154BCEE ~ 0°C to +70°C 16 QSOP +1

Ordering Information continued at end of data sheet.

Pin Configuration appears at end of data sheet.
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ABSOLUTE MAXIMUM RATINGS

Vpp to AGND -0.3V to +6V Continuous Power Dissipation (Ta = +70°C)

Vpp to DGND -0.3V to +6V Plastic DIP (derate 10.5mW/°C above +70°C) ........... 842mwW

AGND 10 DGND ....ooitiiiiiiiiiiiie ettt +0.3V QSOP (derate 8.30mW/°C above +70°C).........cc.c...... 667mwW

OSA, OSB t0 AGND.........cccevrrunnne (AGND - 4V) to (Vpp + 0.3V) CERDIP (derate 10.00mW/°C above +70°C).............. 800mwW

REF_, OUT_to AGND__ ..... -0.3Vto (Vpp + 0.3V) Operating Temperature Ranges

Dlgltal Inputs (SCLK, DIN, CS, CL, PDL) MAXS15 C_E cooieiiiiiiiiecie et 0°C to +70°C
tO DGND ...ttt (-0.3V to +6V) MAX515_ _E_E -40C° to +85°C

Digital Outputs (DOUT, UPO) MAX515_ _MJE -55°C to +125°C
tO DGND ...t -0.3V to (Vpp + 0.3V) Storage Temperature Range -65°C to +150°C

Maximum Current into Any Pin........ccccoviiiiiieiiiiiineees +20mA Lead Temperature (soldering, 10SeC) ........ccceeevivveeeeannnns +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—MAX5154

(Vpp = +5V £10%, VRErA = VREFB = 2.048V, R = 10kQ, C|_ = 100pF, Ta = TmIN to TmAX, unless otherwise noted. Typical values are

at Ta= +25°C (OS_ tied to AGND for a gain of +2V/V).)

PARAMETER ’ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
STATIC PERFORMANCE
Resolution 12 Bits
) ) MAX5154A +1/2
Integral Nonlinearity INL (Note 1) LSB
MAX5154B +1
Differential Nonlinearity DNL Guaranteed monotonic +1 LSB
Offset Error Vos Code =6 +6 mV
Offset Tempco TCVos Normalized to 2.048V 4 ppm/°C
Gain Error -0.2 +3 LSB
Gain-Error Tempco Normalized to 2.048V 4 ppm/°C
\égjz rower :t‘i*fp'y PSRR | 4.5V < Vpp < 5.5V 20 260 | WV
REFERENCE INPUT
Reference Input Range REF 0 Vpp - 1.4 V
Reference Input Resistance RREF Minimum with code 1554 hex 14 20 kQ
MULTIPLYING-MODE PERFORMANCE
Reference 3dB Bandwidth {?EEuFt C:c(i)'_asj\/l;ZEaT%)_(éch 300 kHz
Reference Feedthrough ?;Eu: C:(:\?D:D(fof 2\?;);) at 1kHz -82 dB
hanose s SN | e e (= 20 s ce
DIGITAL INPUTS
Input High Voltage VIH CL, PDL, CS, DIN, SCLK 3 v
Input Low Voltage ViL CL, PDL, CS, DIN, SCLK 0.8 Y
Input Hysteresis VHYS 200 mV
Input Leakage Current IIN VIN =0V to Vpp 0.001 +1 HA
Input Capacitance CiN 8 pF
2 N AXIW
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ELECTRICAL CHARACTERISTICS—MAX5154 (continued)

(Vpp = +5V £10%, VREFA = VREFB = 2.048V, R = 10kQ, C|_ = 100pF, Ta = TMIN to TmAX, unless otherwise noted. Typical values are
at Ta= +25°C (OS_ tied to AGND for a gain of +2V/V).)

PARAMETER | SYMBOL | CONDITIONS | MIN  TYP  MAX | UNITS
DIGITAL OUTPUTS (DOUT, UPO)
Output High Voltage VoH ISOURCE = 2mA Vpp - 0.5 \
Output Low Voltage VoL ISINK = 2mMA 0.13 0.40 \Y;
DYNAMIC PERFORMANCE
Voltage Output Slew Rate SR 0.75 Vlius
Output Settling Time To 1/2LSB of full-scale, VsTep = 4V 15 us
Output Voltage Swing Rail-to-rail (Note 2) 0to Vbp Vv
OSA or OSB Input Resistance Ros_ 24 34 kQ
Time Required to Exit Shutdown 25 us
Digital Feedthrough CS = Vpp, foIN = 100kHz, VscLK = 5Vp-p 5 nv-s
Digital Crosstalk 5 nvVv-s
POWER SUPPLIES
Positive Supply Voltage VDD 4.5 5.5 \
Power-Supply Current IDD (Note 3) 0.5 0.65 mA
::;Oévri;js\?vgly Current IDD(SHDN) | (Note 3) 2 10 HA
Reference Current in Shutdown 0 +1 HA
TIMING CHARACTERISTICS
SCLK Clock Period tcp (Note 4) 100 ns
SCLK Pulse Width High tcH 40 ns
SCLK Pulse Width Low tcL 40 ns
CS Fall to SCLK Rise tess 40 ns
Setup Time
SCLK Rise to CSRise tos 0 ns
Hold Time
SDI Setup Time tDs 40 ns
SDI Hold Time tDH 0 ns
\S/;:Ili_dKPT:)S;atgalzc?nUgelay ool CLOAD = 200pF 80 ns
\S/;:Ili_dKPFrilpl):;];icc))gTDelay tbo2 CLOAD = 200pF 80 ns
SCLK Rise to CS Fall Delay tcso 10 ns
CS Rise to SCLK Rise Hold tcs1 40 ns
CS Pulse Width High tcsw 100 ns

Note 1: Accuracy is specified from code 6 to code 4095.

Note 2: Accuracy is better than 1LSB for VouT_ greater than 6mV and less than Vpp - 50mV. Guaranteed by PSRR test at the end
points.

Note 3: Digital inputs are set to either Vpp or DGND, code = 0000 hex, R = .

Note 4: SCLK minimum clock period includes the rise and fall times.

MAXIMN 3
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ELECTRICAL CHARACTERISTICS—MAX5155

(Vpp = +2.7V to +3.6V, VRerA = VREFB = 1.25V, R = 10kQ, C| = 100pF, Ta = TMIN to TMAX, unless otherwise noted. Typical values
are at Ta = +25°C (OS_ pins tied to AGND for a gain of +2V/V).)

PARAMETER ’ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
STATIC PERFORMANCE
Resolution 12 Bits

. . MAX5155A +1
Integral Nonlinearity INL (Note 5) LSB
MAX5155B +2

Differential Nonlinearity DNL Guaranteed monotonic +1 LSB
Offset Error Vos Code =10 +6 mV
Offset Tempco TCVos | Normalized to 1.25V 6.5 ppm/°C
Gain Error -0.2 +4 LSB
Gain-Error Tempco Normalized to 1.25V 6.5 ppm/°C
\égj[(’e Et?(‘)"r’]e;;?fp'y PSRR | 2.7V <Vpp < 3.6V 40 320 | pvwv
REFERENCE INPUT (VREF)
Reference Input Range REF 0 Vpp - 1.4 \
Reference Input Resistance RREF Minimum with code 1554 hex 14 20 kQ
MULTIPLYING-MODE PERFORMANCE
Reference 3dB Bandwidth {?':)Eu: C:%?G;\/lpl):-i)EaT%).('?SVDc 300 kHz
Reference Feedthrough {;\:EuFt C:c(j\?D:D(?OlO. Z)E\}%xp at 1kHz -82 dB
e P SINAD | ke r e
DIGITAL INPUTS
Input High Voltage VIH CL, PDL, CS, DIN, SCLK 2.2 \%
Input Low Voltage VIL CL, PDL, CS, DIN, SCLK 0.8 v
Input Hysteresis VHYS 200 mV
Input Leakage Current IIN VIiN =0V to Vpp 0 +1 HA
Input Capacitance CIN 8 pF
DIGITAL OUTPUTS (DOUT, UPO)
Output High Voltage VOH ISOURCE = 2mA Vpp - 0.5 \%
Output Low Voltage VoL ISINK = 2mA 0.13 0.4 \Y
DYNAMIC PERFORMANCE
Voltage Output Slew Rate SR 0.75 Vlius
Output Settling Time To 1/2LSB of full-scale, Vstep = 2.5V 15 us
Output Voltage Swing Rail-to-rail (Note 6) 0to Vpp \
OSA or OSB Input Resistance Ros_ 24 34 kQ
Time quuired for Valid o5 us
Operation after Shutdown
Digital Feedthrough CS = Vpp, foIN = 100kHz, VscLk = 3Vp-p 5 nv-s
Digital Crosstalk 5 nv-s

MAXIMN
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ELECTRICAL CHARACTERISTICS—MAX5155 (continued)

(Vpp = +2.7V to +3.6V, VRerA = VREFB = 1.25V, R = 10kQ, C| = 100pF, Ta = TMIN to TMAX, unless otherwise noted. Typical values
are at Ta = +25°C (OS_ pins tied to AGND for a gain of +2V/V).)

PARAMETER | sYmBOL | CONDITIONS | MIN  TYP  MAX | UNITS
POWER SUPPLIES
Positive Supply Voltage VbD 2.7 3.6 \Y
Power-Supply Current IbD (Note 7) 0.45 0.6 mA
e e o Lo |
Reference Current in Shutdown 0 +1 MA
TIMING CHARACTERISTICS
SCLK Clock Period tcp (Note 4) 100 ns
SCLK Pulse Width High tcH 40 ns
SCLK Pulse Width Low tcL 40 ns
CSFall to SCLK Rise toss 40 ns
Setup Time
SCLK Rise to CS Rise Hold Time tcsH 0 ns
SDI Setup Time tDs 50 ns
SDI Hold Time tDH 0 ns
|
20 [ o
SCLK Rise to CS Fall Delay tcso 10 ns
CS Rise to SCLK Rise Hold tcs1 40 ns
CS Pulse Width High tcsw 100 ns

Note 5: Accuracy is specified from code 10 to code 4095.

Note 6: Accuracy is better than 1LSB for VouT greater than 6mV and less than Vpp - 80mV. Guaranteed by PSRR test at the end
points.

Note 7: Digital inputs are set to either Vpp or DGND, code = 0000 hex, R = co.

MAXIMN 5
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(Vbp = +5V, RL = 10kQ, C|. = 100pF, OS_ pins tied to AGND, Ta = +25°C, unless otherwise noted.)
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(Vbp = +3V, RL = 10kQ, CL = 100pF, OS_pins tied to AGND, Ta = +25°C, unless otherwise noted.)
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(Vbp = +5V (MAX5154), Vpp = +3V (MAX5155), R = 10kQ, CL = 100pF, OS_ pins tied to AGND, unless otherwise noted.)

MAX5154/MAX5155
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> DIN DOUT DIN DOUT DIN pouT |——»
> cs cs cs TO OTHER
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07. MAX5154/MAX51550 00 0000000000000
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— cs — cs cs
MAXIM MAXIM MAXIM —
MAX5154 MAX5154 MAX5154
MAX5155 MAX5155 MAX5155
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DIN DIN DIN
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oooooboooboobile0Ob0ObOOOOOOODO
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JdooooooobouToOOo/00000ooog
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02.000000000@00 =+2)
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MSB LSB ANALOG OUTPUT
1111 1111 1111 (0) - (2222) « 2
1000 0000 0001 (0) (2832)
REF
1000 0000 0000 (0) (%) _v
REF \ 4096 REF

0111 1111 1111 (0) - (igg;) 2

0000 0000 0001 (0) +V (L) X 2
Rer 4006

0000 0000 0000 (0) ov

Note: () are for the sub bit.
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DAC CONTENTS
MSB LSB
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1111 1111 1 111 (0)

1000 0000 0 001 (0)

1000 0000 0 000 (0) ov

0111 1111 1 111 (0)

0000 0000 0 001 (0)

0000 0000 0 000 (0) Vier (%} = Vigr

Note: ( ) are for the sub bit.
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ooboo3000110000b00o0oo0o0o0oooboon
gooooooboooboood

14

W
w3y >
. S| maxim
REFERENCE B MAX495
INPUT
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REF_ +5V/+3V

V+
i* PHOTODIODE
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Voo
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VIN B

REFA

Vop

OSA

MAXIN

MAX5154
MAX5155

SCLK

DIN

SHIFT
REGISTER

INPUT ||

REG A

DAC

— DACA
REG A ¢

INPUT ||

REG B

DAC

ReGe [ DACB

=

OUTA

OUTB R3 —— Vout

AAAY .

Vour = [GAIN] - [OFFSET]
08

<

AGND

I: ) R § R1
+
+
REFB - R4
VReF B> R AN
R
DGND

[ 2NA R4 2NB
Viy-2NA + v

[( & 4096 R1+R2 )] [( REF 1096 4096 )]

NA IS THE NUMERIC VALUE OF THE INPUT CODE FOR DACA.

NB IS THE NUMERIC VALUE OF THE INPUT CODE FOR DACB.
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0000000)000000000000 Ve 00O
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obb0oooobooobobooobobooooboooon
dtddddododooooooooooooooooao
obOACOOODOOO0OO0OO0DOOOO0O0bOOooOoOoo0obOan
ddtddddddddddooooooouoouooo
obOo0oooOoooobooobooobooboooooaon
gbooboooobobobooobobon

15

SSTIGXVIN/PSTGXVIN



MAX5154/MAX5155

Oooooooooniz2oononnnbDAC
goonooooononn

0000 0o@o)
TOP VIEW < PART TEMP. RANGE  PIN-PACKAGE 'NE
. (LSB)
AGND [1 | [16] Voo :
MAX5154AEPE  -40°C to +85°C 16 Plastic DIP +1/2
oura [2] 15] oure MAX5154BEPE  -40°C to +85°C 16 Plastic DIP  +1
osa[3] naxamn |14l oss MAX5154AEEE  -40°C to +85°C 16 QSOP +1/2
REFA E MAX5154 E REFB MAX5154BEEE  -40°C to +85°C 16 QSOP +1
alk] "™ [ MAX5154BMJE  -55°C to +125°C 16 CERDIP*  +1
sle E PO MAX5155ACPE 0°C to +70°C 16 Plastic DIP +1
oI E E DOUT MAX5155BCPE 0°C to +70°C 16 Plastic DIP +2
MAX5155ACEE 0°C to +70°C 16 QSOP +1
scik [g] o] peno MAX5155BCEE ~ 0°Cto +70°C 16 QSOP +2
MAX5155AEPE  -40°C to +85°C 16 Plastic DIP +1
DIP/QSOP - - .
MAX5155BEPE  -40°C to +85°C 16 Plastic DIP +2
MAX5155AEEE  -40°C to +85°C 16 QSOP +1
MAX5155BEEE  -40°C to +85°C 16 QSOP +2
ooood MAX5155BMJE  -55°C to +125°C 16 CERDIP* +2
TRANSISTOR COUNT: 3053 *Contact factory for availability.
SUBSTRATE CONNECTED TO AGND
ogoogno
S p— INCHES MILLIMETERS | VARIATIONS: g
4_‘ DIM| MIN MAX MIN MAX INCHES MILLIMETERS <
A 061 .068 1.55 1.73 MIN. MAX. MIN. MAX. [N
H H H H H H H J Al | .004 0098 | 0.127 0.25 D|.189 196 480 | 4.98 16\AA
[/ | A2].055 | 061 1.40 1.55 S|.0020 | 0070 | 005 | 0.8
-8 | TS T Tots Toes| (2] J2sa Tase Tame Taleg
- }‘ j H D SEE VARIATIONS $1.0500 | 0550 | 127 | 140
= 025 1ESS7C 3%1635 ;Sgcg [p]337 [ 344 [85 [874 [ad]ac]
DR R BTy By e [s].0250 | 0300 | 064 | 076 |
H H H H H H H h | 010 016|025 | 041 [p[386 [.393 [o980 [o98 [egan]
N L |.016 | .035 |04l 0.89 [s]oeso [ 0300 [ 064 [076
N SEE VARIATIONS
S SEE VARIATIONS
] v [s [o [&
B h X 45°
—— =e] Tr A AD ‘_‘ r—
winaidusiaiaisimiR I
i | g
= 1t Sldl
NOTES:
1. D & E DO NOT INCLUDE MOLD FLASH
OR PROTRUSIONS Vi Z1 X1 2V
2. MOLD FLASH OR PROTRUSIONS NOT TO it
EXCEED .006 PACKAGE OUTLINE, GSOP, .150 INCH, .025* LEAD PITCH|
3. CONTROLLING DIMENSIONS: INCHES oA e TN 16 Y
21-0055 A 1

=3 1 RV T | PN 0169-005100000000003-30-16100001000
LEINIVNIBRBE] 20 03532326141 FAX. (03)3232-6149
0000000000000 0O0O0O0O0OOO0O0OOOO0OOOOOOOO0OODOO0OODOODOO0OOOOO000000000000000000000
OO0000oobOOo0o0oDoOo00o0oooobOoooobOooooooooon
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