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PART TEMP. RANGE  PIN-PACKAGE /Nt
(LSB)
MAX5156ACPE ~ 0°C to +70°C 16 Plastic DIP  +1/2
MAX5156BCPE ~ 0°C to +70°C 16 Plastic DIP %1
MAX5156ACEE ~ 0°C to +70°C 16 QSOP +1/2
MAX5156BCEE ~ 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

Vpbp to AGND -0.3V to +6V
VpD to DGND -0.3Vto +6V
AGND 10 DGND .....oiiiiiiiiiiieeieetee et +0.3V
FBA, FBB t0 AGND........ccoveiiiriiiiiciieiies -0.3V to (Vpp + 0.3V)
REF_, OUT_to AGND........ ceiieniesnnnnn-0.3V 10 (VDD + 0.3V)
Digital Inputs (SCLK, DIN, CS, CL, PDL)

tO DGND ..o -0.3Vto +6V
Digital Outputs (DOUT, UPO) to DGND......-0.3V to (Vpp + 0.3V)
Maximum Current into Any Pin ..o, +20mA

Continuous Power Dissipation (Ta = +70°C)

Plastic DIP (derate 10.5mW/°C above +70°C) ............. 593mwW

QSOP (derate 8.30mW/°C above +70°C)..........ccceeeen.. 667mwW

CERDIP (derate 10.00mW/°C above +70°C)................ 800mwW
Operating Temperature Ranges

MAX5152_C_E/MAX5153_ C E ...cocovvviieriieenen. 0°C to +70°C

MAX5152_E_E/MAX5153_E_E....
MAX5152_MJE/MAX5153_MJE .. -55°C to +125°C
Storage Temperature Range................. -65°C to +160°C
Lead Temperature (soldering, 10SeC) .......ccccceevruvvveeennnnns +300°C

-40°C to +85°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—MAX5156

(VbD = +5V £10%, VREFA = VREFB = 2.5V, RL = 10kQ, CL = 100pF, Ta = TmIN to TMAX, unless otherwise noted. Typical values are at

Ta = +25°C, output buffer connected in unity-gain configuration (Figure 9).)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
STATIC PERFORMANCE
Resolution N 12 Bits
Integral Nonlinearity INL (Note 1) MAXS156A 172 LSB
MAX5156B +1

Differential Nonlinearity DNL Guaranteed monotonic +1 LSB
Offset Error Vos Code =10 +6 mV
Offset Tempco TCVos | Normalized to 2.5V 3 ppm/°C
Gain Error -0.5 +3 LSB
Gain-Error Tempco Normalized to 2.5V 3 ppm/°C
Vbp Power-Supply Rejection Ratio PSRR 4.5V <Vpp £5.5V 20 200 uvIv
REFERENCE INPUT
Reference Input Range REF 0 Vpp-1.4 \Y
Reference Input Resistance RREF Minimum with code 1554 hex 14 20 kQ
MULTIPLYING-MODE PERFORMANCE
Reference 3dB Bandwidth {?F?Eu; :Ood.Z;/plfgithze.;’VDc 600 kHz
Reference Feedthrough {;:_\?Eu: :0(3‘;;033(\)/26;) at 1kHz -85 dB
Dictorion Ratl SINAD | e op ot 2.5V = 25Kz 62 dB
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 VbD 0.001 +1 HA
Input Capacitance CIN 8 pF
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ELECTRICAL CHARACTERISTICS—MAX5156 (continued)

(VbD = +5V £10%, VREFA = VREFB = 2.5V, RL = 10kQ, CL = 100pF, Ta = TmIN to TMAX, unless otherwise noted. Typical values are at
Ta = +25°C, output buffer connected in unity-gain configuration (Figure 9).)

PARAMETER | SYMBOL | CONDITIONS | MIN  TYP  MAX | UNITS
DIGITAL OUTPUTS (DOUT, UPO)
Output High Voltage VoH ISOURCE = 2mA Vpp - 0.5 Vv
Output Low Voltage VoL ISINK = 2mA 0.13 0.40 Vv
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 2) 0to Vpp \Y
Current into FBA or FBB IFB 0 +0.1 HA
Time Required to Exit Shutdown 25 ps
Digital Feedthrough CS = Vpp, foIN = 100kHz, VscLK = 5Vp-p 5 nv-s
Digital Crosstalk 5 nvVv-s
POWER SUPPLIES
Positive Supply Voltage Vbb 4.5 5.5 \
Power-Supply Current IbD (Note 3) 0.5 0.65 mA
zﬁ\slt?j;a%pply Currentin 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 Setup Time|  tcss 40 ns
SCLK Rise to CS Rise Hold Time| tcHs 0 ns
DIN Setup Time tps 40 ns
DIN Hold Time tDH 0 ns
Propagaton Doy too1 | CLoso = 200pF B | o
o ooy | wor | ciom-om 0 |
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 10 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 rise and fall times.

MAXIMN 3
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ELECTRICAL CHARACTERISTICS—MAX5157

(VbD = +2.7V to +3.6V, VRerA = VRerFB = 1.25V, RL = 10kQ, CL = 100pF, Ta = TmIN to TmaX, unless otherwise noted. Typical values
are at Ta = +25°C, output buffer connected in unity-gain configuration (Figure 9).)

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

. . MAX5157A +1
Integral Nonlinearity INL (Note 5) LSB
MAX5157B +2

Differential Nonlinearity DNL Guaranteed monotonic *1 LSB
Offset Error Vos Code = 20 +6 mv
Offset Tempco TCVos | Normalized to 1.25V 6 ppm/°C
Gain Error -0.5 +4 LSB
Gain-Error Tempco Normalized to 1.25V 6 ppm/°C
Vbp Power-Supply Rejection Ratio PSRR 2.7V <Vpp £3.6V 20 320 uvIv
REFERENCE INPUT (VREF)
Reference Input Range REF 0 Vpp-1.4 \Y,
Reference Input Resistance RREF Minimum with code 1554 hex 14 20 kQ
MULTIPLYING-MODE PERFORMANCE
Reference 3dB Bandwidth {;‘;’E‘g(;g)dz 067D 21 1.25V0c 600 kz
Reference Feedthrough {;‘FE’EL": S)((\j/(;;-of.(zl?/)hz;(i " -92 dB
;g?oal to-Noise plus Distortion SINAD {;‘];)EL'J:I ;:of\;ap_pl{;FlIEIZhse\;(I,DC’ - 15kt 73 dB
DIGITAL INPUTS
Input High Voltage VIH CL, PDL, CS, DIN, SCLK 2.2 \Y;
Input Low Voltage VIL CL, PDL, CS, DIN, SCLK 0.8 Y
Input Hysteresis VHYS 200 mV
Input Leakage Current IIN VIN =0V to VpD 0 +0.1 UHA
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 \
DYNAMIC PERFORMANCE
Voltage Output Slew Rate SR 0.75 Vlius
Output Settling Time To 1/2LSB of full-scale, Vstep = 1.25V 18 us
Output Voltage Swing Rail-to-rail (Note 6) 0to Vpbp \
Current into FBA or FBB IFB 0 +0.1 HA
Time Required to Exit Shutdown 25 ps
Digital Feedthrough CS = Vpp, foIN = 100kHz, VscLk = 3Vp-p 5 nv-s
Digital Crosstalk 5 nv-s
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ELECTRICAL CHARACTERISTICS—MAX5157 (continued)

(VbD = +2.7V to +3.6V, VRerA = VRerFB = 1.25V, RL = 10kQ, CL = 100pF, Ta = TmIN to TmaX, unless otherwise noted. Typical values
are at Ta = +25°C, output buffer connected in unity-gain configuration (Figure 9).)

PARAMETER ‘ SYMBOL ’ CONDITIONS ‘ MIN TYP MAX | UNITS
POWER SUPPLIES
Positive Supply Voltage VbD 2.7 3.6 \
Power-Supply Current IbD (Note 7) 0.5 0.6 mA
gﬁ\lljvtzrc-)al:]pply Current in IbbsHDN) | (Note 7) 1 8 UA
Reference Current in +1 UA
Shutdown
TIMING CHARACTERISTICS
SCLK Clock Period tcp (Note 4) 100 ns
SCLK Pulse Width High tcH 40 ns
SCLK Pulse Width Low tcL 40 ns
%iZaH to SCLK Rise Setup toss 0 ns
SCLK Rise to CS Rise Hold tons 0 ns
Time
DIN Setup Time tDs 50 ns
DIN Hold Time tDH 0 ns
T
Propagaion Delay | 1002 | CLoso=200pF 20 | ns
SCLK Rise to CS Fall Delay tcso 10 ns
CS Rise to SCLK Rise Hold tcsi 40 ns
CS Pulse Width High tcsw 100 ns

Note 5: Accuracy is specified from code 20 to code 4095.

Note 6: Accuracy is better than 1LSB for VouT greater than 6mV and less than Vpp - 100mV. Guaranteed by PSRR test at the end
points.

Note 7: Digital inputs are set to either Vpp or DGND, code = 0000 hex, RL = c°.

MAXIMN 5
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(Vpp = +5V, RL = 10kQ, C| = 100pF, FB_ connected to OUT_, Ta = +25°C, unless otherwise noted.)
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(Vpp = +3V, RL = 10kQ, C|_ = 100pF, FB_ connected to OUT_, Ta = +25°C, unless otherwise noted.)
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(VDD = +5V (MAX5156), Vpp = +3V (MAX5157), RL = 10kQ, CL = 100pF, FB_ connected to OUT_, Ta = TmIN to Tmax, unless
otherwise noted.)
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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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og0oo oo@o)
INL
TOP VIEW — PART TEMP. RANGE  PIN-PACKAGE (LSB)
AGND E E Voo MAX5156AEPE  -40°C to +85°C 16 Plastic DIP +1/2
outa [2] 15] outs MAX5156BEPE  -40°C to +85°C 16 Plastic DIP  #1
3] s 12 MAX5156AEEE  -40°C to +85°C 16 QSOP +1/2
e [2]  maeise [ rers MAX5156BEEE  -40°C to +85°C 16 QSOP *1
Gl Mweis? B MAX5156BMJE  -55°C to +125°C 16 CERDIP* +1
- MAX5157ACPE ~ 0°Cto +70°C 16 Plastic DIP  +1
Cs |6 11] vro MAX5157BCPE ~ 0°Cto +70°C 16 Plastic DIP  +2
oIN [ 7] [10] pour MAX5157ACEE  0°C to +70°C 16 QSOP +1
SCLK [ 8 | 9] ponp MAX5157BCEE ~ 0°Cto +70°C 16 QSOP +2
MAX5157AEPE  -40°C to +85°C 16 Plastic DIP  +1
DIP/QSOP MAX5157BEPE  -40°C to +85°C 16 Plastic DIP  +2
MAX5157AEEE  -40°C to +85°C 16 QSOP +1
MAX5157BEEE  -40°C to +85°C 16 QSOP +2
ooood MAX5157BMJE  -55°C to +125°C 16 CERDIP* +2

TRANSISTOR COUNT: 3053
SUBSTRATE CONNECTED TO AGND

*Contact factory for availability.

0169-005100000000003-30-16000001000

Q:F:JL\zJ.P) \O-J ﬁi(g*I TEL. (03)3232-6141 FAX. (03)3232-6149

goo0o00oO0O000o0OO0000000000O0O0000O0O0000O0O0O00O0O0OO000O0OOO0OO0O0O0O0O0O0O0OO00O0O0COO0OO0O0O0O000O0O0AO0
oobooo0oboo0oo0ooooooooooboooooooooooon

16 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600

© 1997 Maxim Integrated Products MAXIM s a registered trademark of Maxim Integrated Products.



