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ABSOLUTE MAXIMUM RATINGS

VCC, VPC IO GND...eeiiiieieeeeeeee e -0.3Vto +7V
PC1-, PC1+, PC2-, PC2+ to GND .....ccceeeeeerevverrnrnn. -0.3Vto +7V
GSM/PCN, BANDSWIN to GND ........... ....-0.3Vto +7V
PC10OUT, PC20UT t0 GND ......vvviiiiieeieeeeeeeeeeeeecins -0.3Vto +7V

R10UT, R20UT, R3BYP to GND................ -0.3Vto (Vcc + 0.3V)
R30OUT, CBYP t0 GND ..........ceeeveennnnnnnn -0.3V to (Vr3ByYpP + 0.3V)
R1EN, R2EN, R3EN, ENVCO,

PCEN t0 GND ..evvveeeoeeeeeoeeeeeeeeeeseeeneee -0.3V to (Vee + 0.3V)

VCOOUT to GND -0.3V to (VR30UT + 0.3V)

GSMAPC, PCNAPC to GND........... -0.3V to (VBANDSWIN + 0.3V)
Continuous Power Dissipation (Ta = +70°C)

24-Pin TSSOP (derate 12.2mW/°C above +70°C) ...... 975mwW
Operating Temperature Range ..........ccccceeeeennee. -40°C to +85°C

JuNCtion TEMPEIALUIE .....cc.vvveeieeiiie e +150°C
Storage Temperature Range........... ....-65°C to +150°C
Lead Temperature(soldering, 10S) .........cccoeeeiiiiieieeeninnns +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

(Vcc = +3.1V to +5.5V, Vpc = +2.8V to +5.5V, GND = 0, Cgyp = 0.01pF, Ta = 0°C to +85°C, unless otherwise noted. Typical values

are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX UNITS

Vcc Operating Voltage 3.1 5.5 \Y

Vpc Operating Voltage 2.8 55 \Y

UVLO Falling Vcc falling 2.3 2.4 \

UVLO Rising Vcc rising 2.5 2.62 \

SUPPLY CURRENT

Supply Current in Shutdown All regulators and op amps off, Vcc = +3.6V 0.01 10 HA

Vce + Vpc Supply Current All regulators and op amps on, Vcc = Vpc 1.80 3.0 mA

REFERENCE

Reference Bypass Output Iceyp = 0, do not draw current from this pin 1.225 1.250 1.275 \Y

REF Supply Rejection +3.1V <Vcc< +5.5V 0.2 5 mV

REGULATOR R1

R10OUT Output Voltage 0.1mA < Ir10UT < 100mA 2.80 2.90 3.00 \Y

Dropout Voltage IR1ouT = 1mA = mV
IR10UT = 100mMA 100 225

Load Regulation 0.1mA < IrR10UT € 100mA 8 45 mV

Line Regulation +3.1V <Vce £ +5.5V, IR1ouT = 10mA 0.5 10 mvV

R10OUT Leakage Current R1EN, R10UT =0, Vcc = +5.5V 2 MA

REGULATOR R2

R20UT Output Voltage 0.1mA < Ir20UT < 50mA 2.61 2.75 2.90 \Y

Dropout Voltage lr20uT = 1MA ! mv
IR20UT = 50mA 100 225

Load Regulation 0.1mA < IrR20uUT < 50mA 8 45 mV

Line Regulation +3.1V < Ve £ +5.5V, Ir2ouT = 10mA 0.5 10 mvV

R20UT Leakage Current R2EN, R20UT =0, Vcc = +5.5V 2 A

REGULATOR R3

R30OUT Output Voltage 0.1mA < IrR30UT <€ 20mA 2.61 2.75 2.90 Vv

Dropout Voltage lrsouT = 1mA ! mvV
IR30UT = 20mMA 45 100

2 N AXIW
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ELECTRICAL CHARACTERISTICS (continued)
(Vec = +3.1V to +5.5V, Vpc = +2.8V to +5.5V, GND = 0, CBYP = 0.01pF, Ta = 0°C to +85°C, unless otherwise noted. Typical values

are at Tp = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Load Regulation 0.1mA < IR30UT < 20mA 5 45 mvV
Line Regulation +3.1V < Vce £ +5.5V, IR3ouT = 10mA 0.2 10 mvV
R30UT Leakage Current R3EN, R30UT =0, Vcc = +5.5V 2 HA
VCOOUT SWITCH (R3 SWITCH)
On-Resistance | 2.4 5.1 Q
REGULATOR R4 (R3BYP)
R3BYP Output Voltage 0.1mA < Ir3BYP < 20mA 2.85 2.95 3.05 \
Dropout Voltage IRasyp = 1mA 1 mV
IR3BYP = 20mA 45 100
Load Regulation 0.1mA < Ir3BYP < 20mA 10 45 mvV
Line Regulation +3.1V < Ve € +5.5V, Irzpyp = 10mA 0.7 10 mv
R3BYP Leakage Current R1EN, R2EN, R3EN =0, R3BYP =0, Vcc = +5.5V 2 HA
PA CONTROL OP AMPS (PC1, PC2)
Input Offset Voltage 2 mV
Input Bias Current Vcm = +0.3V to (Vpc- 0.3V) 150 nA
Input Bias Current Vcm =0 to Veg, 5 LA
Shutdown Mode Vpc=0, PCEN = GND
Input Offset Current 30 nA
Input Common-Mode Range 0.3 Vg%' \Y
Gain-Bandwidth Product gl;\IODAD = 1kQ connected to Vpc/2, CLoAD = 100pF to 4 MHz
Slew Rate 1 Vius
PSRR 10Hz < f < 1kHz 85 dB
CMRR 10Hz < f < 1kHz 80 dB
Output Voltage Swing ILOAD = 3 mA 0.2 2.62 \Y
BAND SWITCH (GSMAPC, PCNAPC)
On-Resistance GSMAPC 0.3V < Vegsmaprc < Vpc - 0.3V, ILoaD = 3 mA 2.2 5 Q
On-Resistance PCNAPC 0.3V < VpcNAPC < Vpc - 0.3V, ILoaD = £3 mA 2.2 5 Q
LOGIC AND CONTROL INPUTS (R1EN, R2EN, R3EN, ENVCO, GSM/PCN, PCEN)
Input Low Level 0.4 \
Input High Level 2.0 \Y
Logic Input Current 0<V|N<+5.5V 1 HA
THERMAL SHUTDOWN (R3 SWITCH)
Threshold Rising 150 °C
Hysteresis loutT=1mA 20 °C
MAXIM 3
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ELECTRICAL CHARACTERISTICS

(Ve = +3.1V to +5.5V, Vpc = +2.8V to +5.5V, GND = 0, CBYP = 0.01pF, Ta =-40°C to +85°C, unless otherwise noted.) (Note 1)

PARAMETER CONDITIONS MIN MAX | UNITS
Vcc Operating Voltage 3.1 5.5 \Y
Vpc Operating Voltage 2.8 5.5 Vv
UVLO Falling Vcc falling 2.3 Vv
UVLO Rising Vcc rising 2.62 \
SUPPLY CURRENT
Supply Current in Shutdown All regulators and op amps off, Vcc = +3.6V 10 MA
Vcc Supply Current All regulators and op amps on 3.0 mA
REFERENCE
Reference Bypass Output Iceyp = 0, do not draw current from this pin 1.219 1.281 \Y
REF Supply Rejection +3.1V <Vcc £ +5.5V 5 mV
REGULATOR R1
R10OUT Output Voltage 0.1mA < Ir10uT < 100mA 2.80 3.00 \Y
Dropout Voltage IR10UT = 100mMA 225 mvV
Load Regulation 0.1mA < Ir10UT < 100mMA 45 mV
Line Regulation +3.1V £ Ve € +5.5Y, Ir10UT = 10mA 10 mV
R10UT Leakage Current R1EN, R10UT =0, Vcc = +5.5V 2 MA
REGULATOR R2
R20UT Output Voltage 0.1mA < Ir20uUT < 50mA 2.61 2.90 \Y
Dropout Voltage IR20uUT = 50mA 225 mvV
Load Regulation 0.1mA < Ir20UT < 50mA 45 mV
Line Regulation +3.1V <Vce £ +5.5V, IR2ouT = 10mA 10 mvV
R20UT Leakage Current R2EN, R20UT =0, Vcc = +5.5V 2 MA
REGULATOR R3
R30UT Output Voltage 0.1mA < Ir30uUT < 20mA 2.61 2.90 \Y
Dropout Voltage IR30UT = 20mMA 100 mvV
Load Regulation 0.1mA < IrR30UT £ 20mA 45 mV
Line Regulation +3.1V <Vce £ +5.5V, IrRzouT = 10mA 10 mvV
R30OUT Leakage Current R3EN, R30UT =0, Vcc = +5.5V 2 HA
VCOOUT SWITCH (R3 SWITCH)
On-Resistance | 5.1 Q
REGULATOR R4 (R3BYP)
R3BYP Output Voltage 0.1mA < Ir3BYP < 20mA 2.85 3.05 Y
Dropout Voltage IR3BYP = 20mA 100 mV
Load Regulation 0.1mA < IrR3BYP < 20mA 45 mvV
Line Regulation +3.1V <Vce £ +5.5V, Iragyp = 10mA 10 mvV
R3BYP Leakage Current R1EN, R2EN, R3EN =0, R3BYP =0, Vcc = +5.5V 2 HA

MAXIMN




GSMUO OOO/PCNO OO OO

RFOOOOIC

ELECTRICAL CHARACTERISTICS (continued)
(Ve = +3.1V to +5.5V, Vpc = +2.8V to +5.5V, GND = 0, Cgyp = 0.01pF, Tp = -40°C to +85°C, unless otherwise noted.) (Note 1)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
PA CONTROL OP AMPS (PC1, PC2)
Input Offset Voltage 2
Input Bias Current Vecwm = 0.3V to (Vpc - 0.3V) 150 nA
Input Bias Current Vcwm = 0to Vg, 5 A
Shutdown Mode Vpc = 0, PCEN = GND a
Input Offset Current 30 nA
Input Common-Mode Range 0.3 Vg% \
Output Voltage Swing ILoAD =3 MmA 0.2 2.62 \%
BAND SWITCH (GSMAPC, PCNAPC)
On-Resistance GSMAPC 0.3V < Vgsmarc < Vpc- 0.3V, ILoaD = 3 mA 5 Q
On-Resistance PCNAPC 0.3V < VpcNAPc < Vpe- 0.3V, lILoaD = #3 mA Q
LOGIC AND CONTROL INPUTS (R1EN, R2EN, R3EN, ENVCO, GSM/PCN, PCEN)
Input Low Level 0.4 \Y
Input High Level 2.0 \Y
Logic Input Current 0<V|N<+5.5V 1 HA
Note 1: Specifications to -40°C are guaranteed by design, not production tested.
gooodgo
(Ta = +25°C, unless otherwise noted.)
GROUND CURRENT GROUND CURRENT OUTPUT VOLTAGE
vs. SUPPLY VOLTAGE vs. LOAD CURRENT vs. SUPPLY VOLTAGE
14 T T o 1135 5 2.95 3
FULL LOAD* Z 5 5
12 N % 1.130 2 290 \ g
g 10 // — T 1 Zux éLD% ’L/DOl S / Lot
= = 1  &°
E 08 4 NO LOAD* £ 1120 — 2 l
= 3 7 S 280 1003
2 06 9 1115 >
= =) LDO2 =
2 / = 3275
& 04 & 1.110 %
/ LDO2
02 / 1105 270
* Ve = +3.6V
o ) ALL REGULATORS ON 1100 cc 265
0 1 2 3 4 5 0 20 40 60 80 100 27 32 37 42 41 52
SUPPLY VOLTAGE (V) LOAD CURRENT (mA) SUPPLY VOLTAGE (V)
INAXIMW 5
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(Ta = +25°C, unless otherwise noted.)

DROPOUT VOLTAGE DROPOUT VOLTAGE
vs. LOAD CURRENT vs. LOAD CURRENT
2.92 . 100 ‘ .
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(Ta = +25°C, unless otherwise noted.)

LOAD-TRANSIENT RESPONSE

LINE-TRANSIENT RESPONSE

LOAD-TRANSIENT RESPONSE

REGULATOR 1 REGULATOR 2 REGULATOR 2
MAX1727 tocl3 MAX1727 tocl4 MAX1727 toc15
louT |y ] 100TA Vi | 4.0V
.h_-l-iu—l-ul 10mA :u-hl-iu—l-ul 36V ”_‘;"_ 50mA
£ i lout E
I T [ ¥ 5mA
T Pt T TR R PR TR R --.--.-.--------.-.--.---:.-u-.-.-;--.---.--:---- vernframdean s s s e s
g 3 i 8
: z5 : 33 i =g
Vour " = =8  Vour h - = 8 Vour - 2 §
: 22 : ]2 i Eo
ILoap = 10mA é
40ps/div 40ps/div 40ps/div
LINE-TRANSIENT RESPONSE LOAD-TRANSIENT RESPONSE
REGULATOR 3 REGULATOR 3
MAX1727 toc16 MAX1727 tocl7
(— i— 4.0V -
Y | 1
N ——— 36V _— 10mA
lour |
i i W— 0.0/
a 2
=z 53
Vour : g Vour =S
ILoap = 10mA
40ps/div 40ps/div
OP AMP LARGE-SIGNAL OP AMP SMALL-SIGNAL
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out |  F l N
0 _— [Ee—— M 0
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MAXIW 7
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1 R3EN 000000R30000000

2 PCEN 00000000000000000000000000000

3 PC1+ 000001000000

4 PC1- 00000100000

5 PCIOUT | 000001000

6 Vpc 0000000

7 PC20UT |DO0O0D2000

8 PC2- 00000200000

9 PC2+ 000002000000

10 penapc | 00O0DO0OOPCNODODOOODOPCN PAAPCOIO0000000000000000000
00000000000000000

11 BANDSWIN | 0000000000000PC20UTOO00000000

1 Gsmapc | D000000GSMOOOOOOGSMPAAPCIOOODINOOCOOO00O0O0000D
00000000000000000

13 Gswpen | BCE0000000000000000000BANDSWINDGGSMAPCOUOOOODT
0000000000BANDSWINOPCNAPCOO 000000

14 RIEN 000000RIOOO0OO0O0

15 R2EN 000000R200000000

16 R20UT |00D00000020000000050mAD1pF00ESROOOO0C0OO000GNDOOOODDDNN

17 Vee 000000000

18 RIOUT | 000000000100000000100mA01uF00ESROIOO0000000GNDOOONDDO00N

19 rsgyp |00000000040000R3001.25v0000000000
1WFOOESROODOO0OO00DOO0OOGNDOODODOODDO

20 R3OUT |00D0D0DDO0D30000000020mA01WF00ESROOOODDDDDOGNDODDDOO00N

21 VCOOUT | O00000R300

- ENveo | VCOUDDOO0D0O00000000000VCOOUTIR30UTIOOOO0ND
0000000000VCOOUTOIOOOO000000000000

- CBYP 1.25v0000000000000000000000000000000
00000000.01yF0000000000GNDODOOOODOD
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TOP VIEW

NOTES:

. N7

[
e

R

SIDE VIEW

DETAIL A

3. CONTROLLING DIMENSION: MILLIMETER
4, MEETS JEDEC OUTLINE MO-153.

REFERS TO NUMBER OF LEADS

DIRECTION INDICATED

1. DIMENSIONS D AND E DO NOT INCLUDE FLASH

THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE.
ZONE IS DEFINED BY TWO PARALLEL PLANES.

s COMMON DIMENSIONS
% [ MILLIMETERS INCHES
[ MIN. MAX. MIN. MAX.
A | — 110 043
A | 005 015 | .002 006
H Ae| 085 | 095 | 033 | .037
b | 019 030 | .007 012
o | 019 025 | 007 010
“ “ “ “ “ “ “ “ [« 0.09 0.20 .004 .008
< | 009 014 | .004 1006
D |SEE VARIATIONS |SEE VARIATIONS
BOTTOM VIEW E| 430 | 450 | 169 | 177
e 0.65 BSC 026 BSC
H| 625 | 655 | 246 | .258
SEE DETAIL A —\ ¢ L| 050 | o70 | 020 | .028
o fe S c N |SEE VARIATIONS |SEE VARIATIONS
N N\ «© 0° | 8° 0° | g°
'\_JI » T !
\_o 0.10[C gf} ~~ T
% \_SEATING EA‘
PLANE
END VIEW JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
b MIN. MAX. MIN. MAX.
- o1 AB-1 [14[ D[ 490 5.10 193 .201
! AB 16| D[ 490 5.0 193 201
A~ . .
WITH PLATING\ AC 20| D | 640 | 660 | .252 | .260
— | AD 24| D] 770 | 790 | 303 | .31
P a c AE 28| D | 960 | 980 | .37/78 | .386
BASE METAL —1 - |
LEAD TIP DETAIL
2, MOLD FLASH DR PROTRUSIONS NOT TO EXCEED 045mm PER SIDE »,
(DDALLAS 41 AXI/VI
SEE JEDEC VARIATIONS TABLE PROPRIETARY INFORMATION
TITLE:
2o PLAL*EISIST”T'LEER’;'E%EHNG PLANE PACKAGE OUTLINE, TSSOP 4.40mm BODY
DATUM [-C-J; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE APPROVAL DOCUNENT CONTRAL T REV. 1
21-0066 | F |4

/DDDD

\

O
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