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MAX5156/MAX5157
00
PART TEMP. RANGE  PIN-PACKAGE -
' (LSB)

MAX5152ACPE ~ 0°C to +70°C 16 Plastic DIP  +1/2
MAX5152BCPE ~ 0°Cto +70°C 16 Plastic DIP  +1
MAX5152ACEE  0°C to +70°C 16 QSOP +1/2
MAX5152BCEE ~ 0°C to +70°C 16 QSOP +1
MAX5152BC/D  0°Cto +70°C  Dice* +1

0000000000000000000000000
*Dice are tested at Ta = +25°C, DC parameters only.
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ABSOLUTE MAXIMUM RATINGS

Vbp to AGND -0.3V to +6V
Vpbp to DGND -0.3Vto +6V
AGND to DGND......cooiiiiiiiiiiiii e +0.3V

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

FBA, FBB t0 AGND.........cuviiiiiiiiiiieeieiieie
REF_, OUT_to AGND........ccovvvviiieiiiiieennn
Dlgltal Inputs (SCLK, DIN, CS,

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

-0.3V to (Vpp + 0.3V)
-0.3V to (Vpp + 0.3V)

CERDIP (derate 10.00mW/°C above +70°C)
Operating Temperature Ranges
MAX5152_C_E/MAX5153_C_E
MAX5152_E_E/MAX5153_E_E....
MAX5152_MJE/MAX5153_MJE ..
Storage Temperature Range.................
Lead Temperature (soldering, 10sec)

0°C to +70°C
-40°C to +85°C
-55°C to +125°C
-65°C to +150°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—MAX5152

(Vpb = +5V +£10%, VREFA = VREFB = 2.5V, R = 10kQ, C| = 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 13 Bits
. ) MAX5152A +1/2
Integral Nonlinearity INL (Note 1) LSB
MAX5152B *1
Differential Nonlinearity DNL Guaranteed monotonic +1 LSB
Offset Error Vos Code =20 +6 mv
Offset Tempco TCVos | Normalized to 2.5V 3 ppm/°C
Gain Error -0.5 +6 LSB
Gain-Error Tempco Normalized to 2.5V 3 ppm/°C
Vpp Power-Supply
< <
Rejection Ratio PSRR 4.5V <Vpp £5.5V 20 200 uVIV
REFERENCE INPUT
Reference Input Range REF 0 V]?IZ i \Y%
Reference Input Resistance RREF Minimum with code 1555 hex 14 20 kQ
MULTIPLYING-MODE PERFORMANCE
. Input code = 1FFF hex,
Reference 3dB Bandwidth VREF = 0.67Vp-p at 2.5Vpc 600 kHz
Input code = 0000 hex,
Reference Feedthrough VREF = (VDD - 1.4Vp-p) at 1kHz 85 dB
Signal-to-Noise plus Input code = 1FFF hex,
Distortion Ratio SINAD |/ oer = 1vp-p at 2.5Vpe, f = 25kHz 82 dg
DIGITAL INPUTS
Input High Voltage VIH CL, PDL, CS, DIN, SCLK 3.0 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 VpD 0.001 +1 UA
Input Capacitance CIN 8 pF
2 N AXIW
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ELECTRICAL CHARACTERISTICS—MAX5152 (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 VOD[; i \Y
Output Low Voltage VoL ISINK = 2mA 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 = 2.5V 20 us
Output Voltage Swing Rail-to-rail (Note 2) 0to Vpbp Vv
Current into FBA or FBB IFB_ 0 +0.1 HA
Time Required to Exit
Shutdowcrl1 25 Hs
Digital Feedthrough CS = Vpp, foIN = 100kHz, VscLK = 5Vp-p 5 nv-s
Digital Crosstalk 5 nV-s
POWER SUPPLIES
Positive Supply Voltage VbD 4.5 5.5 \
Power-Supply Current IbD (Note 3) 0.5 0.65 mA
gﬁmzrc-jvl:]pply Current in IbbsHDN) | (Note 3) 5 10 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
_(I_JiiZall to SCLK Rise Setup toss 40 ns
SCLK Rise to CSRise Hold —_— 0 ns
Time
DIN Setup Time tps 40 ns
DIN Hold Time tDH 0 ns
oK e oo 9 | oo | ciono =00 o |
iﬁ);zg:tlilotr? gg:; vald tpo2 CLoAD = 200pF 80 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 1: Accuracy is specified from code 20 to code 8191.

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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MAX5152/MAX5153

ELECTRICAL CHARACTERISTICS—MAX5153

(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 13 Bits
Integral Nonlinearity INL (Note 5) MAXS153A =1 LSB

MAX5153B +2

Differential Nonlinearity DNL Guaranteed monotonic +1 LSB
Offset Error Vos Code =40 +6 mV
Offset Tempco TCVos | Normalized to 1.25V 6 ppm/°C
Gain Error -0.5 +8 LSB
Gain-Error Tempco Normalized to 1.25V 6 ppm/°C
\ngj?e;?(;’:]egifopp'y PSRR | 2.7V <Vpp < 3.6V 20 320 | pvnv
REFERENCE INPUT (VREF)
Reference Input Range REF 0 VlD.Ij,- Vv
Reference Input Resistance RREF Minimum with code 1555 hex 14 kQ

MULTIPLYING-MODE PERFORMANCE

Input code = 1FFF hex,

Reference 3dB Bandwidth VREF(AC) = 0.67Vp-p at 1.25Vpe 600 kHz
Reference Feedthrough {?F?Eu: 20((\:1/3;_03(31(3/;1 :;(’1kHz -92 dB
gligpoa;ItiE)On ’\Flgtsus Pl SINAD {?F?Eu[:t Sold\fp-plaFtFleh;\)/(fgc, f = 15kHz 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 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

4 MAXIMN
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ELECTRICAL CHARACTERISTICS—MAX5153 (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
DYNAMIC PERFORMANCE
Voltage Output Slew Rate SR 0.75 Vius
Output Settling Time To 1/2LSB of full-scale, VsTep = 1.25V 25 us
Output Voltage Swing Rail-to-rail (Note 6) 0to Vpp \
Current into FBA or FBB IFB_ 0 +0.1 HA
Time Required to Exit
Shutdowc:1 25 HS
Digital Feedthrough CS = Vpp, foIN = 100kHz, VsciLk = 3Vp-p 5 nV-s
Digital Crosstalk 5 nVv-s
POWER SUPPLIES
Positive Supply Voltage VbD 2.7 3.6 \
Power-Supply Current IbD (Note 7) 0.5 0.6 mA
gﬁmzrjlt:]pply Current in IDD(SHDN) | (Note 7) 1 8 HA
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
_Cr)iSmZall to SCLK Rise Setup tess 40 ns
SCLK Rise to CS Rise Hold
Time tcHs 0 ns
DIN Setup Time tps 50 ns
DIN Hold Time tDH 0 ns
il s
iﬁ)l;)};g:tlilc:s Bg;’g valid tbo2 CLoAD = 200pF 120 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 4: SCLK minimum clock period includes rise and fall times.

Note 5: Accuracy is specified from code 40 to code 8191.

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, R = c.

MAXIMN 5
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(VDD = +5V, RL = 10kQ, CL = 100pF, FB_ tied to OUT_, Ta = +25°C, unless otherwise noted.)
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(VbD = +3V, RL = 10kQ, CL = 100pF, FB_ tied to OUT_, Ta = +25°C, unless otherwise noted.)
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(VbDp = +5V (MAX5152), Vpp = +3V (MAX5153), RL = 10kQ, CL = 100pF, FB_tied to OUT_, Ta = TmIN to TMAX, unless otherwise

noted.)
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> DIN pouT DIN pouT DIN pout f——=>
> cs cs cs TO OTHER
SERIAL DEVICES

\j

O07. MAX5152/MAX51530 0000000000

gooooooood

MAX5152/MAX51530 00 000000000000
000000000000000000000100
000O0O0DOUTOOOOOOOOOODINDDODOD
000(@7)0

MAX5152/MAX51530 DOUTO 00000000
000000000000000000DoUTOooO/
0000000000 000000/00000000

12

0000000 Electrical Characteristics(I1 O O
O0000000VoyO OV OOODODODOOooouooo

08000 00OMAX5152/MAX51530 00000
obo0oooboooobooobooooobooooon
gobooboooooboooooooooooooon
oooboooooooboobooOoooooboooooooo
Oico00000000D00o0ooo@ES)Dooon
googoogyoooooooooogod

MAXI N




OoooooooisnonnonnnbDAC

OO000000
ﬂ
DIN
SCLK -
CS1 -
CS2 s TOOTHER
& - SERIAL DEVICES
— cs cs cs
MAXIM MAXIM MAXIM D
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i DACA OUT_A
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DIN —H - R2
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SCLK —H

— —1 DACB + ouUT B R3 ——¢— Vour

& =AM\ 2

REFB |—- R4

VRer —

CONTROL/
SHIFT REGISTER

FBB
Vour = [GAIN] - [OFFSET]

= [y NA + R4
DGND AGND [('N 8192 R1+R2 8192

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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PART TEMP. RANGE  PIN-PACKAGE (Ilgll_B) TOP VIEW i
AGND [ 1 [16] Voo

MAX5152AEPE  -40°C to +85°C 16 Plastic DIP  +1/2

. ouTA [2 15] oute
MAX5152BEPE  -40°C to +85°C 16 Plastic DIP  +1
MAX5152AEEE  -40°C to +85°C 16 QSOP +1/2 A (3] amamaan |14 Fe
MAX5152BEEE  -40°C to +85°C 16 QSOP +1 REFA [4 mﬁ% 13] rers
MAX5152BMJE  -55°C to +125°C 16 CERDIP* 1 CL s 12] POL
MAX5153ACPE ~ 0°Cto +70°C 16 Plastic DIP  #+1 cs [6 11] uro
MAX5153BCPE 0°C to +70°C 16 Plastic DIP +2 DIN |7 E DOUT
MAX5153ACEE  0°C to +70°C 16 QSOP *1 se 3 5] oowo
MAX5153BCEE ~ 0°C to +70°C 16 QSOP *2
MAX5153BC/D ~ 0°Cto +70°C  Dice* +2 DIP/QSOP
MAX5153AEPE  -40°C to +85°C 16 Plastic DIP ~ +1
MAX5153BEPE  -40°C to +85°C 16 Plastic DIP ~ +2
MAX5153AEEE  -40°C to +85°C 16 QSOP *1
MAX5153BEEE  -40°C to +85°C 16 QSOP +2
MAX5153BMJE  -55°C to +125°C 16 CERDIP**  +2

*Dice are tested at Tao = +25°C, DC parameters only.
**Contact factory for availability.

goodgdg

TRANSISTOR COUNT: 3053
SUBSTRATE CONNECTED TO AGND

MAXIMN
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— =— D1

T T T T T I

£
D | ~— 1 —my
7
A3 ‘,’;,' \\\
o5 i
Bl e
eh
eB——
INCHES _ [MILLIMETERS INCHES _ [MILLIMETERS
MIN | MAX | MIN | MAX MIN | MAX | MIN | MAX | N [0l
Al-—- [0.200 | ——- |5.08 | [D]0.348]0.350 | 8.84| 9.91 |8 |AB
AL [0.015 |-—- 1038 | -—- | [D]0.735]0.765|18.67 [19.43 |14 |AC
A2[0.125 (0175 [3.18 |4.45 | [D]0.745(0.765]18.92 [19.43 [16 |AA
A3[0.055 [0.080 |40 |2.03 | [D |0.885(0.515 |Pr.48|23.24]18 |AD
B |0.016 0.022 041 056 | [D[L015 |L045 [25.78|26.54|20 |AE
BL[0.045[0.065 114 [1.65 | [D|L14 [1.265 P8.96|32.13 |24 |AF
C 0.008 [0.012 [0.20 |0.30 | [D[1.360 |1.380 [34.54]35.05|28]%5
DL [0.005 |0.080 |0.13_|2.03
F [0.300 [0.325]7.62 |8.26 NOTES:
£1]0.240[0.310 [6.10 [7.87 5 WDLD FLASH bR PROTRUSIONG NOIT
e 0100 | —— (254 | —— TO EXCEED .15mm €006
eA[0.300 | ——= [7.60 [ --- 5 VEETS UEDEC MSOOIX AS SHOWN
@B — 0‘400 S 10‘16 IN ABOVE TABLE
L [0.115 [0.150 [2.52 [381 2 SIMILIAR TO JEDEC NO-05848
/W A1 /W

20 Y GAIRIEL IR SINYVALE CA 4186 FAX i 737 T34
PROPRIETARY INFORNATION

e

]@CKAGE FAMILY DUTLINE: PDIP ‘300”] P1-0043 A

MAXIMN
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S pm— INCHES MILLIMETERS | VARIATIONS: 5
T DIM| MIN | Max | MIN MAX INCHES MILLIME TERS o
] A | et 068 | 155 1.73 MIN. | MAX. | MIN. | MAX.|N
H H H H H H H + Al | .004 0098 | 0127 | 025 D|.189 196 480 | 498 [16]AA
/ / | A2| 055 061 1.40 1.55 S|.0020 | .0070 | 005 | 0.8
E/2 B | .008 | olz |o020 0.31
- =005 0098 1010 o5 p[.337 [.344 [ 856 | 874 |e0[as]
— \7 j H D SEE VARIATIDNS s|.0500 | .0550 | 127 | 1.40
E |.150 157 381 3.99 0] 337 [ 344 [ 856 [ 674 |adlad
< 0es BSC 0635 BSC s|.0250 | 0300 | 064 | 076
H |.230 | 244 |584 | 620
U U U U U U h_|.010 016|025 0.41 D386 |.393 | 9s0 | 998 |eglaD|
N L | .06 035 ] 041 0.89 s |.0250 |.0300 | 064 | 0.76
N SEE VARIATIONS
S SEE VARIATIONS
9 0° [ g [ 0° [ g°

>

J— «E Tr AD 7 X 45°j\r
S (FAAEEL ¢ —
Rl sl AP

[

NOTES:
I. D & E DO NOT INCLUDE MOLD FLASH
OR PROTRUSIONS VI Z1 X1 VI
2. MOLD FLASH OR PROTRUSIONS NOT TO rRdPRc A nomwiTon
EXCEED .006 PACKAGE DUTLINE, @SOP, .150 INCH, .025* LEAD PITCH
3. CONTROLLING DIMENSIONS: INCHES TR G 6 T
21-0055 A 1

MAXIMN 19
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CoPsErs
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N

sy sy s S ) —

| D | T E
2 \ )] |
T o | i
L1 i o_q=o |y
"1 o | ~i U
L C e
e Bl
B
INCHES  [MILLIMETERS INCHES  [MILLIMETERS
MIN | MAX | MIN | MAX MIN | MAX | MIN | MAX | N [CASE
Al -—— |02,00] ——— [508 | [D] —— |0.405] ——— [10.29 | 8 [PD4
B 0.014] 0023036 058 | [D] ——- |0.785] ——— [19.94 [14 [CDl
B1] 0.038] 0.065] 097 | 165 | [D| ——- |0.840] ——— |21.34 |16 |ED?
C [ 0.008]0.015] 020 | 038 | [D] —— [0.960] ——— |24.38[18 |Vl
E 0220/ 0.310]559 787 | [D] —— [1.060 | ——— |26.92[20 [RD8
E1]0.,50/ 0.320] 7.37 [ 813 | [D] ——- [1.280 | ——— |32.51p4]LD9

e 0.100 2.54
L [0125] 0200 318 | 5.08 NOTES:

L1 0150 ——— | 0.00 - 1. CONTROLLING DIMENSION: INCH
Q

S

2. MEETS 1835 CASE OUTLINE CONFIGURATION #1
0.015 88;% 0.38 178 AS SHOWN IN ABOVE TABLE

-—— | 249 3, N = NUMBER OF PINS
013 | ——-—

S1) 0.005

VAKXV [PACKAGE FAMILY DUTLINE: CDIP ‘300”] L 21-0045 A

/0oooo I
FIN- I EREH
0169-005100000000003-30-16100001000
\_ Y, TEL. (03)3232-6141 FAX. (03)3232-6149
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