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MAX77178/MAX77179

ILEERIELTE/WCDMA PAND—=22%—I X MIC,
1.75mm x 1.4mm. 0.4mmkEYFWLP

ABSOLUTE MAXIMUM RATINGS

INT, IN2t0 PGND .....coooiiiiiiiiiiiic -0.3V to +6.0V ILX CUITENE. .o 1250mARMS
INS1O AGND ..., -0.3V to +6.0V Continuous Power Dissipation (Tp = +70°C)

SELO, SEL1, EN, FB to AGND (MAX77179)-0.3V to (V|n3 + 0.3) 12-Bump, 1.75mm x 1.4mm WLP

MODE_SEL, BYP, REF, EN, FB to (derate 13.7 mW/°C above +70°C)

AGND (MAX77178) -0.3V to (Viy3 + 0.3) Operating Temperature Range
REF to GSNS.......... ..-0.3V to (VN3 + 0.3) Junction Temperature ...............
AGND 10 GSNS ... -0.3V to +0.3V Storage Temperature Range........
AGND t0 PGND ..o -0.3V to +0.3V Soldering Temperature (reflow)

PACKAGE THERMAL CHARACTERISTICS (Note 1)
WLP
Junction-to-Ambient Thermal Resistance (8a) -......... 73°C/W

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer
board. For detailed information on package thermal considerations, refer to japan.maximintegrated.com/thermal-tutorial.

Note 2: This device is constructed using a unique set of packaging techniques that impose a limit on the thermal profile the device
can be exposed to during board-level solder attach and rework. This limit permits only the use of the solder profiles
recommended in the industry-standard specification, JEDEC 020A, paragraph 7.6, Table 3 for IR/VPR and convection
reflow. Preheating is required. Hand or wave soldering is not allowed.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion of the device at these or any other condlitions 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

(VIN1 = VIN2 = VINg = 3.7V, VpgND = VagnD = OV, L = 0.47pH, Cout = 4.7uF, Ta = -40°C to +85°C. Typical values are at
Ta = +25°C, unless otherwise noted.) (Note 3)

PARAMETER | CONDITIONS MIN TYP MAX UNITS
GENERAL
IN1, IN2, IN3 Operating Voltage 2.5 55 \
IN1, IN2, IN3 Undervoltage Lockout IN1, IN2, IN3 falling (enter power-down mode and 210 290 2130 v
(UVLO) Threshold disable the output)
IN1, IN2, IN3 UVLO Hysteresis 100 mV
IN1, IN2, IN3 Shutdown Supply VEN = VAGND = OV or Vi _is Ta=+25°C 0.1 1 A
Current below UVLO threshold Tp = +85°C 0.1 g
STEP-DOWN DC-DC CONVERTER
N1 INZ. N3 No-Load S | Vout = 0.5V, no load, skip mode operation 450 uA
, , o-Load Supply ~ .
Current Vout = 0.5V, no load, PWM operation 3.5 A
Vourt = 3V, no load, PWM operation 8
Output Capacitance Required for VouT = 0.5V to Vin1, louT = OA to 1A 0.1 0.47 10 UF
Stability
Output Inductance Required for VouT = 0.5V to Vin1, louT = 0A to 1A 0.22 10 uH
Stability
Startup Time from Shutdown From Vg = low to Vg = high, Voyt = 0.5V 30 ys

Maxim Integrated 2
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MAX77178/MAX77179

ILEERIELTE/WCDMA PAND—=22%—I X MIC,
1.75mm x 1.4mm. 0.4mmkEYFWLP

ELECTRICAL CHARACTERISTICS (continued)
(ViN1 = ViN2 = VINg = 3.7V, VpgND = VagnD = OV, L = 0.47pH, Coyt = 4.7uF, Ta = -40°C to +85°C. Typical values are at
Ta = +25°C, unless otherwise noted.) (Note 3)

Maxim Integrated

PARAMETER CONDITIONS MIN TYP MAX UNITS
iy ' Rise time when Vot transitions from 0.5V to 3.4V,
Output Transition Time (MAX77179) louT = 1A, CouT = 4.74F, L = 0.47uH 0.33 V/us
iy ' Rise time when Vot transitions from 0.8V to 3.4V,
Output Transition Time (MAX77178) louT = 500MA, Cou = 4.74F, L = 0.47uH 0.33 V/us
Maximum Output Current 1 A
High-Side Current-Limit Threshold 1.2 2.0 A
Low-Side Current-Limit Threshold 0.8 1.65 A
Low-Side Negative Current-Limit
Threshold 0.7 18 A
Low-Side Zero-Cross Threshold 40 mA
Vout > 1.6V, % 160
VMODE_SEL = VN3
1V<Voyr<16v, 135
VMODE_SEL = VIN3
. . IN1/IN2 to LX, Vout < 1V,
LX High-Side On-Resistance 192 mQ
g ILx = -200mA VMODE_SEL = VN3
Vout > 1.8V, 135
VMODE_SEL = VAGND
VouT < 1.8V, 360
VMODE_SEL = VAGND
Vout > 1.6V, 75 130
VMODE_SEL = VIN3
1V<Voyr<1.6v,
110
VMODE_SEL = VN3
. . LX to PGND, Vout < 1V,
LX Low-Side On-Resistance 150 mQ
ILx = -200mA VMODE_SEL = VN3
Voyt > 1.8V,
110
VMODE_SEL = VAGND
Vour < 1.8V, 990
VMODE_SEL = VAGND
- - Ta = +25°C -2.0 0.03 +2.0
LX Leakage Current VIN_ = Vix =55V, A pA
VeEn = 0V Tp = +85°C 0.24
ViNt = 3.6V, VoyTt = 0.7V, oyt = 16MA 68
o ViNT = 3.6V, VoyTt = 1.3V, lgyT = 50mA 80
Efficiency %
ViNg = 3.6V, VoyuT = 2.2V, Igyt = 300mA 89
ViNg = 3.6V, VoyT = 3.0V, Ioyt = 500mA 93
3




MAX77178/MAX77179

ILEERIELTE/WCDMA PAND—=22%—I X MIC,
1.75mm x 1.4mm. 0.4mmkEYFWLP

ELECTRICAL CHARACTERISTICS (continued)
(ViN1 = ViN2 = VINg = 3.7V, VpgND = VagnD = OV, L = 0.47pH, Coyt = 4.7uF, Ta = -40°C to +85°C. Typical values are at
Ta = +25°C, unless otherwise noted.) (Note 3)

PARAMETER CONDITIONS MIN TYP MAX UNITS
LX Rise Time 1 ns
Output-Voltage Line Regulation VIN = 2.5V 10 5.5V, loyT = 100mA, VoyT = 1.8V 1.3 %IV
. . . VIN1(DC) = 3.6VRms, VIN1(AC) = 300mVp_p ripple
Line Regulation Transient Response at 10Hz to 270kHz, IouT = 500mA, VouT = 3.0V 25 mVp_p
Output-Voltage Load Regulation loyt =0to 1A -1.5 Yol A
Load Regulation Transient Response | [RISE = FALL = 1:54, lout = 0.2A10 1A, 25 mVp.p
Vout = 3.0V
Operating Frequency Vout = 1.8V, loyt = 0A, PWM 6 8 10 MHz
. VIN - VouT, when the drop between Vi and Vourt
Automatic Bypass Mode Entry becomes less than this threshold, high-side FET is 0.125 \
Threshold )
turned on continuously
Automatlp Bypass Mode Entry 40 my
Hysteresis
Automatic Bypass Mode Exit 5 s
Debounce Time H
Skip mode
Minimum Duty Cycle %
PWM mode 10
Maximum Duty Cycle 100 %
Cout = 4.7uF, ESR of CoyT < 20mQ, fgyy = 8MHz, 5
Output-Voltage Ripple lout = 10mAto 1A, Vouyr = 1.8V, PWM mode mVp_p
Skip mode, Ioyt = OMA 45
PROTECTION CIRCUITS
Thermal Shutdown 160 °C
Thermal Shutdown Hysteresis 20 °C
CONTROL
REF Input Voltage Range MAX77179, analog control voltage 0 Ving - 0.3 V
REF to OUT Gain Accuracy MAX77179, Vregg = 1V, gain = VouT/VREF -2.5 +2.5 %
REF to OUT Absolute Accuracy Ta=+25°C -3 +3 .
VRer = V. lout=0 o
(MAX77179) Ta=-40°Cto +85°C | -35 +3.5
Controlled by the REF input 0.5 VIN
Output Voltage Range (MAX77179) : : \
VRer = 0V, skip mode operation 0.1
Maxim Integrated 4




MAX77178/MAX77179

ILEERIELTE/WCDMA PAND—=22%—I X MIC,
1.75mm x 1.4mm. 0.4mmkEYFWLP

ELECTRICAL CHARACTERISTICS (continued)

(ViN1 = ViN2 = VINg = 3.7V, VpgND = VagnD = OV, L = 0.47pH, Coyt = 4.7uF, Ta = -40°C to +85°C. Typical values are at
Ta = +25°C, unless otherwise noted.) (Note 3)

resolution bandwidth

400mA, 600mA

PARAMETER CONDITIONS MIN TYP MAX UNITS
VseL1 =0, VseLo =0, Ta=+25°C -2 +2
Vour = 2.9V Tp = -40°C to +85°C +3
VgeL1=0, VsgLo =1, Ta = +25°C -2 +2
Output Voltage Accuracy Vour = 2.325V Ta=-40°C to +85°C +3 o
MAX77178 ome - b
( ) VseL1=1, VaeLo = 1, Tp = +25°C 2 +2
Vour=1.7V Tp = -40°C to +85°C +3
VSEL1 = 1’ VSELO = O’ TA = +25°C -2.5 +2.5
Vour = 1.0V Tp = -40°C to +85°C £3
Ta=+25°C 0.1 1
REF Input Current MAX77179, VRer = 1V pA
Ta = +85°C 1
REF Input Capacitance MAX77179 5 pF
Analog Gain Setting Range MAX77179 (Note 4) 2.5 VIV
Logic-Input High Voltage VIN_ = 2.5V 10 5.5V, Vgg| ,VBYP, VMODE_SEL: VEN 1.2 \
Logic-Input Low Voltage V|N7 =25Vto5.5V, VSELJ VBYp, VMODE?SELv VEN 0.4 \%
Logic-Input Pulldown Resistor SELO, SEL1, MODE_SEL, BYP 800 kQ
tEN_DEBOUNCE » SELO or SEL1(MAX77178), BYP
Select Debounce Delay or MODE_SEL (MAX77179) 500 ns
Not production tested, Vin = 3'6\/’_
Output Noise 650MHz to 2.2GHz, 30kHz Vour =3V; -105 dBm/
’ : louT = 200mA, Hz

Note 3: All devices are 100% production tested at Ta = +25°C. Limits over the operating temperature range are guaranteed

by design.

Note 4: Factory programmable parameter. Contact the factory for options.

Maxim Integrated




MAX77178/MAX77179

ILEERIELTE/WCDMA PAND—=22%—I X MIC,
1.75mm x 1.4mm. 0.4mmkEYFWLP

1REBETE

(Typical Operating Circuits, VN = 3.7V, loyT = 0.47uH, Coyt = 4.7yF, Ta = +25°C, unless otherwise noted.)

MAX77179 MAX77179 MAX77179
EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT
80 . 100 ‘ g 100 g
I g 90 g 90 g
70 z E L E s NS
i ANUIE 80 B el g 80 ] E
60 Z4 77
— /7 — A — /
S W = 70 Y = 70 7
= 50 ! = V71 = /
o / =] 60 7 =] 60 /
= / S 5| A S 5
Y/ =/ E
. // I 0
30 / /
// 30 30
20 P ViN=42V/3.7V/32V 1] 2 Vin=42V/37V/32V | 2 Vin=42V/3.7V/32V |
Vour=0.6V Vour=1.8V Vour=2.5V
10 LI L1111l 10 LI L1111l 10 | L1 1111
1 10 100 1000 1 10 100 1000 10 100 1000
LOAD CURRENT (mA) LOAD CURRENT (mA) LOAD CURRENT (mA)
MAX77179 MAX77178 MAX77178
EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT
100 = 100 s 100 -
T nan [
%0 SEErZgh HE %0 S %0 e
80 / —’:;7 he 2 80 é 80 ;/‘ = TN é
/| I
= 10 = 10 vz ql = Vi
~ / = 7 = A
& 6 & 6 7 & 6 /
= / & i & /7
S 50 S 50 / S 50 /' %
= a0 = a0 7/ = a0 7 /
7 4
30 30 7 30
2 ViN=42V/3.7V/32V ] " Vin=42V/3.7V/3.2V | 2 Vin=42V/3.7V/3.2V |
Vour=3.2V Vour=1.0V Vour=1.7V
10 | L1 1111 10 LLILI L 11l 10 LI L 111l
10 100 1000 10 10 100 1000 10 10 100 1000
LOAD CURRENT (mA) LOAD CURRENT (mA) LOAD CURRENT (mA)
MAX77178 MAX77178
EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT
100 s 100 3
% | ég é 90 et i
80 A E 80 e _~ H
9% o /
< 70 // 7 < 70 / il
= %4 = 7
5 60 A 5 60 |t
=V = A [
S 50 [/ S 50
& E Y /
4 4
30 30 y
- Vin=42V/3.7V/3.2V | - / Vin=42V/3.7V/3.2V |
Vout =2.325V /| Vour=2.9V
10 LI L 111l 10 4/ LI L 111l
10 10 100 1000 10 10 100 1000
LOAD CURRENT (mA) LOAD CURRENT (mA)
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MAX77178/MAX77179

ILEERIELTE/WCDMA PAND—=22%—I X MIC,
1.75mm x 1.4mm. 0.4mmkEYFWLP

REBEEFIERT)

(Typical Operating Circuits, Vi = 3.7V, loyt = 0.47uH, Coyt = 4.7uF, Ta = +25°C, unless otherwise noted.)

100 2 100 T 1 100 1 1 1 A
7 |z MODE_SEL = GND 2 MODE_SEL = GND e
% ,==”/ § % 4 o § % - | £
ﬁ,/ g ] P 4 z
| — MODE_SEL = GND
g 8 VA'\ N g 0 /// MODE_SEL=HIGH— = 80 = MODE _SEL = HIGH |
5 MODE_SEL = HIGH 5 / = // -
& 70 S g7 / 70
= : |/ = /
60 60 / 60 //
50 50 50
ViN=3.7V ViN=3.7V ViN=3.7V
Rout =5Q Rout=10Q Rout =20Q
| - | L | L
02 06 10 14 18 22 26 30 34 38 02 06 10 14 18 22 26 30 34 38 02 06 10 14 18 22 26 30 34 38
QUTPUT VOLTAGE (V) QUTPUT VOLTAGE (V) QUTPUT VOLTAGE (V)
FREQUENCY vs. REFERENCE VOLTAGE FREQUENCY vs. REFERENCE VOLTAGE FREQUENCY vs. REFERENCE VOLTAGE
10 g 10 g 10 °
9 g 9 g 9 g
8 N E 8 = E 8 E
= 7 Padil = 7 / = 7 /\
z = ) \ = P
2 = 6 = 6
s \ 5 / \ 5 \
g 5 g 5 g 5
s . J \ S \ S \
2 \ 2 \ | E \
2 \ 2 2
1 1 1
0 ViN = 3.7V, RouT = 5Q 0 ViN=3.7V, RouT = 10Q 0 ViN = 3.7V, Rout = 20Q
0 03 06 09 12 15 0 03 06 09 12 15 0 03 06 09 12 15
REFERENGE VOLTAGE (V) REFERENGE VOLTAGE (V) REFERENGE VOLTAGE (V)
NO LOAD SUPPLY CURRENT LOAD REGULATION ERROR
vs. SUPPLY VOLTAGE vs. LOAD CURRENT
12 ; - 40 o
Vin=37v [ ERROR=‘ VOU‘T— 2.‘5xV‘REF ‘ ‘ 5
=z 10 E = 2 Vg = 0.32V/0.48V/0.72V 5
= = = | 1 | =
= Vout :\2.5V g 1 VR‘EF = ‘(].16\/ ‘
% 3 \ % 0 £ VREF \= 0,9?V T 1
S . VO‘UT=3-2\‘/ 2 " VRep=1.12V
T \ \ < '
2 / f\/ Vour =18V 3 Y N
2 4 J 2 40 =
o
= = l-\\ ~
2, Vs Vour =06V | S L | A
VRgr = 1.28V
0 80 REF
25 30 35 40 45 50 55 0 200 400 600 800 1000
SUPPLY VOLTAGE (V) LOAD CURRENT (mA)
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MAX77178/MAX77179

ILEERIELTE/WCDMA PAND—=22%—I X MIC,
1.75mm x 1.4mm. 0.4mmkEYFWLP

E ==
REBEREERSE)
(Typical Operating Circuits, VN = 3.7V, loyt = 0.47uH, Coyt = 4.7uF, Ta = +25°C, unless otherwise noted.)
LINE REGULATION ERROR OUTPUT VOLTAGE ERROR OUTPUT VOLTAGE ERROR
vs. SUPPLY VOLTAGE vs. REF VOLTAGE vs. TEMPERATURE
100 - 50 = 20 ‘ ﬁ
ERROR = ViouT - 2.5 X ViRgF I E 5 Vegr 072V s
‘ ‘ V‘REF =03 [g £ £
= i = L i = 9 S
£ 50 Vi = 046V | £ 0 = VRer =016V
S % S S
% VRep=0.72V — % E 20
5 o Nl &
2 o ] = 50 =
=< / 'C:) 4 g ERROR = Vour - 2.5 X VRep
] L = S 40 FVN=37V
2 // A V-0t |2 =
= 50 4 — } 5 -100 =
- ~——1 ih VRer =1.28V © -60 ——
VREF 1.12v ViN=3.7V VReF = 1.28V
Ver =096V | ERROR = Vout - 2.5 X VRer
-100 — -150 e —— -80
27 31 35 39 43 47 51 55 01 03 05 07 09 11 13 15 40 15 10 35 60 85
SUPPLY VOLTAGE (V) REF VOLTAGE (V) TEMPERATURE (°C)
LIGHT LOAD SWITCHING WAVEFORM HEAVY LOAD SWITCHING WAVEFORM
MAX77178 mm MAX771 78 mm 7
ﬁ 4
i 3 , Vour ,u' o
Vour | " ﬂr\ 20mV/div N Tmﬂ rm ﬂT&(\Fﬂ i
AC-COUPLED _ AC-COUPLED 10mV/div
.................. 2V/div TN TR I o bk e :u.'
W Vi insncmn o
TR
o 100mA /div o S00mA/div
‘ _ '.VOU.T:2:5V
N LA oA i soomatosn]
2us/div 200ns/div
HEAVY LOAD SWITCHING WAVEFORM ENABLE WAVEFORM (NO LOAD)
MAX7717B tocW - - MAX77WB ‘uc1
y j : - o 5V/div
Vour ,--m' . N ol o oV
AC-COUPLED ] W'I 1 Fﬁf_‘r 10mV/div ' /div
.................................................. Vout AP S D P
S ; ov
L m\__[__ : T NN
v bl 2vidiv N
* L Voo B ’ fdiv
- ..... oV : A . | . . o
I ” - : e 500mA /div Ix Lo J‘W\ 1 . REF: : 1A/div
M =3, SIS 0L | FYSRO
: 500mA LOAD] 04 . : A
200ns/div 10ps/div
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MAX77178/MAX77179

ILEERIELTE/WCDMA PAND—=22%—I X MIC,
1.75mm x 1.4mm. 0.4mmkEYFWLP

(Typical Operating Circuits, VN = 3.7V, loyT = 0.47uH, Coyt = 4.7yF, Ta = +25°C, unless otherwise noted.)

VEN

Vout

Vix

ILx

VREF

Vout

Vix

lout

Vour
AC-COUPLED

Maxim Integrated

ENABLE WAVEFORM (5Q LOAD)

MAX77178 toc19
AL

IR A S LI
E H .

S Vpgr =128V

10ps/div
REFIN TRANSIENT RESPONSE
(1.36V T0 0.28V)
. I\/JAXUWTEEZJ
RE R BT

B i
© NO LOAD
4ps/div
LOAD TRANSIENT RESPONSE
M:\X7717§t_ﬂ£§"£
A )
20mV/div

Ver =0.72V

10ps/div

5V/div
ov
2V/div

ov
2V/div

ov

1A/div

0A

2V/div
ov
2V/div

ov
0A

REF TRANSIENT RESPONSE
(0.28V T0 1.36V)
: S Y
RECE N
VRer 028V_____F o
i AR DO ST SO N SORE O
Vour
Vix :

VIN

Vour
AC-COUPLED

2V/div
ov
2V/div
ov

1A/div
0A
4us/div
LINE TRANSIENT RESPONSE
. - MAX77178 A'LEZ_

T

Y'Y

: VREF ~0.72V

Rout =5Q

1 somvydiv

20us/div

lout

LOAD TRANSIENT RESPONSE

MAX77178 toc23b
- e

Vout
AC-COUPLED

T V=128V

10us/div



MAX77178/MAX77179

ILEERIELTE/WCDMA PAND—=22%—I X MIC,
1.75mm x 1.4mm. 0.4mmkEYFWLP

EVEE
TOP VIEW
(BUMPS ON BOTTOM)  1yax77178 MAX77179
1 2 3 4 1 2 3 4
TAGND BN AGND NG YREOBL AGD I
IISEORSRS IIORORURS
SO0 GsNs /B X MODESEL GSNS P X
sl 0 ) sl O O )
I LG BP0 M
C e N e N / N K4 N C K N / \ e N J N
WLP WLP
imFERAA
W -
MAX77178 | MAX77179 &t Ll
Al — AGND 95 RiEE
A REF DACHISIDT7FOI AN, PADEBEDRZEICEREINET, REFAEDACICIERELTPA
- DINT—ZFIELTLIZE 0,
A2 A2 EN 47\—7\)[\/)\730 BEEEDIBEIE. ENEIN_F/ZO0 v INMIERLTLES 0,
YN E—RICTBIEEIE. ENEAGNDE/-IZO Y 2O—ICiBEL TS0,
K€/ AZF7F0O995 >R, AGNDEINIDTHY TUL T AT UHICEREL. E5IC
A3 A3 AGND | pGNDICEE LT <2 L,
FFOJEREBEAT. INSE/NYTFTUF/=132.5V~5.5VOEREEICEHRLTL
Ad Ad IN3 =&\ TEBRITF/NAZDELICEELZTUFOEZ Iy 27T IN3%E
AGNDIZ/SA/3Z2LTLEE L IN3EINT/IN2EBUERICIESEL TS0,
HAEEEIRASNDO, SELOBKUSEL1ZO v o1 F /=130y oO— &KL T,
B1 o SELO 27V TIO AN DHABEELIDDEELNIILDTIDICHELTIEE 0,
£158BLTLIEE 0, SELOIEBOOKQ D FILY o kAN LTHEECAGNDIC
BHRSNTEY,
o B1 MODE SEL T—R®BIRAH, MODE_SELISFETRT =T L v a)lREEELFY, MODE_
- SELIZ800kQD FILF B AN L THESTAGNDIC S NTIVE T,
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MAX77178/MAX77179

ILRIRIELTE/WCDMA PAND = R—IA/BIC,

iim FERAA (R E)

1.75mm x 1.4mm. 0.4mmkEYFWLP

¥

MAX77178

MAX77179
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2115
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C1

BYP
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n&9, BYP = INDIBS. BIFE—RICREGRAL. SIHIRERISICZEBIRIIC/ A/ XXE—
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TIlEnEd, BYPIFBOOKQDTILE D/ EHi%E T LCHBEFCAGNDICERENTIE Y,

C2

C2

PGND

BRI SR, PGNDBXIU AN/ AV TIHDIS U RE, RY—EHRENTLT
PCBOIZ YR TL—ICHE#mLT<I2E b,

C3,C4

C3,C4

IN2,
IN1

BIREBEAN. INT/IN2Z/ VYT EzI32.5V~5 5VDOEIREBEICERG L T/ZE 0\,
INT/IN2IERBEpF 7 I EXONF RIVMOSFETICHREL &9, TEDRYU T/
DELICRE L4 TuFDOES Iy a7 9T INT/IN2ZPGNDICH#HRL T2

Y INT/IN2ZINSEBUERICER LTS,

e

2Ty TII A IN—FIDMAXTT178/MAXTT7 17913
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FOLTEZ U —2a> QRN /ND —HEI g
BT TINAZDPAINT =T 2— A NI 21—
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SELD)ZEBATIEY, TDOARIE. BEEDON—X/NUR
VINIITDEREZR/NMNRICHZADZEICEDTIURAT
LDEREEBHRLLET, ZOMOEAEEA T a Il
D\TIE. BENEDLELES.

MAX771791&. WCDMA/LTED /XD —#IfH77 7)o —
AVICHIET DD, @BRIODACHIED 07
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ABNBYPHELUMODE_SEV)IF, VILFE—RFZTUT—
A VRBICDACHIHD AT — A B X VICOEEE—FZ
BIRLE Y, BHEEEE(0.5V~VIN)IFZERIGPAEDE)
RIS L. BBRE/ND —VA—IA VAR DERRE
AIREIC L&Y,
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MAX77178/MAX77179

ILEERIELTE/WCDMA PAND—=22%—I X MIC,
1.75mm x 1.4mm. 0.4mmkEYFWLP
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TZEDH. BEBRERD/NND—DEERA >V IHERR
SAEMNLHYET, FDi=H. MODE_SELIHFICLD
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TOFIWAN(SELOBKUSEL ) ZfATLNE T, BRER
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REBOHNBEDHREICDONTI. BBNEDLELLSL,

MAX7717913. AEBDACICLOTREBEISND 7 FOJA
DREFZFERLCHAOEEZ) =7 ICHIEL. ERRA
PANT —EHEZ1T\E9, FMICDNTIIEZ2ZZRLT
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HBEBRRE
HBBEHREIIT/NNAAADKHEHEZHZFRLE T, &
BECEEN+160CEBADE. AT YT OOIN—
IOFATICHEDOT, ICOBEEZETFTIEET, BSWEE
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x1. MAX77178DHHBEDER

1T DRR
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BBENELREODELERT S0, EDCHEH
BB IA V5 o5 EFRLTIEL,

VT OBIR
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EN SEL1 SELO OUTPUT VOLTAGE (V)
0 X X Off
1 0 0 2.9
1 0 1 2.325
1 1 0 1.0
1 1 1 1.7
X = 5,
RK2. MAXTT179DE—FDER
EN | MODE_SEL | BYP MODE
0 X X Off
’ 0 0 On, MODE_SEL low mode
VouTt =2.5X VRgr
1 0 1 On, forced bypass mode
’ ’ 0 On, MODE_SEL high mode
VouTt = 2.5x VRer
1 1 1 On, forced bypass mode
X =&,
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DAHY —RBBBLENEDIC. RAYFUITERET
DADIVTFT YDA E—=F 2 READY—ZPATFICT
ZWELHIFT, DC-DCOAVN—=FDENT/ILYA
FoHE. BAVY T AENSHES L, HEIL—TDR
EMEBERLEIY, HAOVTFoTE. RAVFUITER
HMICBNWTEA VE—FI A& BABDRELAHIET, &5
IVIORBHEVESRBIUSERM A E—5F &R
I/, ESIYoAVFUOHABELTNLEYT, EMER
EB&EICh>TCEELEEEERIRTD/IHIC. XBR,
X7TR. Fr=i3ZnALDFEREZFERL-EZIYyoOY
FTUTHMHREINTT,
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BRITDZETYT, FRAR—XEZR/METDIHES. Uy
TINDESHEZEF L. PADELTODNAIZBELUT
INAEPARD/INT =L —XIZIKFTDZEITEELT
<IZ&0, [PCBLA 7 ORIMDIEEZESRBRLTSES 0, Y
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MAX77178/MAX77179

ILEERIELTE/WCDMA PAND—=22%—I X MIC,
1.75mm x 1.4mm. 0.4mmkEYFWLP

R3. WRA50%

MANUFACTURER PART NUMBER INDUCTANCE (pH) (EmS;;{) F:::TTF\T(E'\(‘:) DIMENSIONS (mm)
TDK VLS201610ET-R47N 0.47 54 2.10 2.0x 1.6 x0.95
Taiyo Yuden MAKK2016TR50M 0.50 38 3.2 20x16x1.0
Coilcraft XPL 2010-331 0.33 54 2.75 2.0x 1.6 x0.95
TDK VLS201610ET-R33N 0.33 46 2.50 2.0x 1.6x0.95

®a4. ND—bSYFIDHDHREID T Y11

COMPONENT PART NUMBER PART DESCRIPTION
C1 Not needed Less bypassing than envelope tracking needed
C2,C3 Taiyo Yuden JMK105BBJ475MV 4.7uF £20%, 6.3V X5R ceramic capacitor (0402)
C4 Samsung CLO3A105MQ3CSNH 1uF £10%, 6.3V X5R ceramic capacitor (0201)
C5 Not needed Replaced by bypassing at PA
PCBLA7Yh &L BKRWNL—RZ2 AT E. BIUOTNEDR

BRIAAVFUVIRESIORERBRENH DD
RELEMEDOERICITEFRRNPCBLA 7O ERS
N9, ICRICEEIDERIL—TDHR T, INEPGNDRE
DOERIN—TOACEBRILOA/AN R AT, IND/NA
NZAAVToHId, TEBRUT/NNAZADELICEELT
IS\, BIEVIATLATIE. PAIZRRAER/ VLD
nNaiEH. mERICKESVIEENEETDITEEMLHY
9, INDZA VIZIZEEREBD/NANZIBENDETT,
SEEHOTFFHERHIC. 8RR T T &R
BRI F o9& ETFNAZDELICEBTDHED
HUFET, SRR TIT. ERLAT7UMNIERMEEER
ICEDTRFEDEEN SR, EFEEOEHICEDOT
AEDEEGHETLET, —fBleLT bML—RMEZE— E
ICTDERFNBILET, HITEDIINLT, AJEE
BRYURNL—RMEZZZIZNTLEE 0,

ICEA Ao, ADAVTFoH, BXOHATIVFToH
BORBREER/NRICIMA TS, oD —2
(3. B BEMIC. AKLTLES 0. CNBX U Coutd
TS5 URERIZ. TEBRUEWIEESE. PGNDIC#E
HLTLES 0w AGNDBELUPGNDE TS VR TL—>
ICEFEEHRLTSES 0 LA IMICDNTIE EVFY
NESRRLTLEE 0. R1EZSRLTES 0,

HBHEED Y TILOEEHEL NERODIDIC, HAOY
TUHDESREELUESLIZE Dy IV DER/IMEA
HUET, ESLIIZLDIBE. SMHzCTOREAHEE VT
IWDRERZEDEF T, 0.4TUHDA VT U5 %FERTD
1BE. 1.5nHDESLICE>T12mVDEA )y TILZATY
THRELEZT, AT U ET/NAIDBICEB IS
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BEELATONFEERIIEOT, BEA 50502 &H|
BRLUTESLZ#O.OnNHICHIR I D &N TEEY, JV
FUOHORIRERBEB X158, BH71ILYDEERS
HIIARMEEBICTERLENZ EITSEELTLES Y,
NEFBARELBLNIVSEBITDEHIC. KWUNS
BOHAD T EWLINICESE LT, ESLEERLDD
BROHNBEDEEERTDIENRE|ICLDAEN
B Ixd,
2AAVF IR ESLIEUHED 71V DHEEEE
HAIEDZERBL RAYF I TINEERT D
DIC. TN IEBREZEEIDIENTRETY, Zhnid.
PRIAIWEGEFIINDEMDEEH D TAILZITEBMT
B5ZEICEDTITNET, ND—bhoyF o IdF7 T )5 —
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SYDEANL—ZDEEETEPAD/NA /NI DEREITTOZE
ICEDTCINERIBIDIENTESEY, /=&l 14mil
DFRAEDEZ13mm. ®ImMmDONL—XDA T 05 >
Z2IIHIBNHT 9, EMEIRRETDPAD/ (/XX BEH' .5uF
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RETDE DR ITAILZICEDTRA20ABOE Y
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MAX77178/MAX77179

LEEIBELTE/WCDMA PAND—92—I X /MIC,
1.75mm x 1.4mm. 0.4mmkEYFWLP

o
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GROUND

1. MAX77179 D22 PCB L1777 b
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MAX77178/MAX77179

ILEERIELTE/WCDMA PAND—=22%—I X MIC,
1.75mm x 1.4mm. 0.4mmkEYFWLP
TOvIREBLUOT TS —2a v Bl

ViN

INT I 2 I cl

N2 A.TuF 0.1pF
REFERENCE g; g;
VOLTAGE
Vin SELECTION MAX77178 ~{
IN3 PWM

o
o
> o I LOGIC :}
W SELO. _{
g; > CONTROL I

5 Locic VOLTAGE
EN
I SENSE

LX Vour

AGND %7GSNS
\V4

ViN

INT I c2 I c1

IN2 ;g 4.7uF ;; 0.1pF
REF
g FILTER MAX77179 *{ I—|_>0
Vi IN3 PWM :} X 0.47uH Vout
> I LOGIC
S == MmoDE_SeL _{
v o CONTROL .
> LOGIC VOLTAGE
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MAX77178/MAX77179

ILEERIELTE/WCDMA PAND—=22%—I X MIC,
1.75mm x 1.4mm. 0.4mmkEYFWLP

BIE NYr—o
B/ —HEIERPIOTVRING— (TN TN
PART PIN- PACKAGE japan.maximintegrated.com/packages = BB L T EE L,
PACKAGE CODE BH. Nur—U0—-RICEEND[+]. T#]. F21E0-11F

MAX77178EWC+T 12 WLP, 0.4mm pitch W121A1+1

MAX77179EWC+T 12 WLP, 0.4mm pitch W121A1+1

INRTCDOTINARISF-40C~+85COEEEHEE TEELF I,
+JER(Pb) 7 1) —/RoHSER/ Ny r— &R L T,
T=7—T&U—Is INSDT/NA ZUITEFXDR/NEMAH
2500fE Y,

FVTER

PROCESS: BiCMOS

Maxim Integrated

ROHSHIIKRZRLIZEDTLABUE A, /N r— AL
NYT—FZDEDICETDE D TROHSHISIA R & (3BFRA
B HEICE DT/ —UO— R RB2IENHDREER

Le<izaly,
NYT—=2 | Ny —=2 | Ffaxvk SR
17 a—k No. No.

12 WLP, 7TV r—3y
0.4mm W121A1+1 21-0449 /= |\187=91
pitch =S

16


http://japan.maximintegrated.com/packages
http://pdfserv.maximintegrated.com/package_dwgs/21-0449.PDF
http://japan.maximintegrated.com/app-notes/index.mvp/id/1891
http://japan.maximintegrated.com/app-notes/index.mvp/id/1891

MAX77178/MAX77179

ILRIRIELTE/WCDMA PAND = R—IA/BIC,

1.75mm x 1.4mm. 0.4mmkEYFWLP
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