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ABSOLUTE MAXIMUM RATINGS

BATT, OUT (FB), SHDN, SYNC, SKIP,

REF t0 GND ...t

PGND t0 GND ....cooviiiiececiiiie e -0.3V to +0.3V Storage Temperature Ranges
LX, COMP to GND -0.3V to (VaTT + 0.3V) BOAUCSP oot
Output Short-Circuit Duration ...........ccccoecveeeeiiiiieeeeeiieen. Infinite 10-Pin pMAX ...........
Continuous Power Dissipation (Ta = +70°C) Solder Profile (UCSP) .......cccccceeeuienen.

3 04 UCSP (derate 10.4mW/°C above +70°C)............ 832mw Lead Temperature (soldering, 10s)

10-Pin pMAX (derate 5.6mW/°C above +70°C)............ 444mW

-0.3V to +6.0V

Operating Temperature Range

Junction Temperature

Note 1: For UCSP solder profile information, visit www.maxim-ic.com/1st_pages/UCSP.htm.
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
(VBATT = 3.6V, SHDN = BATT, SKIP = SYNC = GND, VReF = 1.25V (MAX1820 only), Ta = 0°C to +85°C, unless otherwise noted.

Typical values are at Ta = +25°C.) (Note 2)

-40°C to +150°C

...-65°C to +150°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input BATT Voltage VIN 2.6 55 \
Undervoltage Lockout . o .
Threshold VuvLO VBATT rising, 1% hysteresis 2.20 2.35 2.55 \
SKIP = GND (MAX1820Z/MAX1821) 180 300
SKIP = BATT, no switching 450 2000
Quiescent Current lo SKIP = GND (MAX1820Y, MAX1820X, and 240 360 HA
MAX1821X)
SKIP = BATT, 1MHz switching 3300
. . SKIP = GND 530 1000
Quiescent Current in Dropout —— — HA
SKIP = BATT, no switching 550 1000
Shutdown Supply Current ISHDN SHDN = GND 0.1 6 HA
ERROR AMPLIFIER
VREFi 1.932 +0.005V, load = 0 to 600mA, 333 34 3.47
OUT Voltage Accuracy KIP = BATT or GND
(MAX1820) Vour v
VREeF = 0.227 £0.005V, load = 0 to 30mA, 035 0.40 045
SKIP = BATT, VBaTT < 4.2V ' ’ '
OUT Input Resistance
(MAX1820) Rout 250 400 kQ
REF Input Current (MAX1820) IREF 0.1 1 WA
FB Voltage Accuracy _
(MAX1821) VEB FB = COMP 1.225 1.25 1.275 \
FB Input Current (MAX1821) IFB VEg= 1.4V 0.01 50 nA
Transconductance dm 30 50 85 uS
COMP Clamp Low Voltage 0.2 0.45 1.0 \Y,
COMP Clamp High Voltage 2.04 2.15 2.28 \
2 M AXIW
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ELECTRICAL CHARACTERISTICS (continued)
(VBATT = 3.6V, SHDN = BATT, SKIP = SYNC = GND, VRefr = 1.25V (MAX1820 only), Ta = 0°C to +85°C, unless otherwise noted.

Typical values are at Ta = +25°C.) (Note 2)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS
CONTROLLER
ILx = 180mA, V| =3.6V 0.15 0.3
P-Channel On-Resistance PrDS LX BATT Q
ILx = 180mA, VBATT = 2.6V 0.2
ILx = 180mA, V| =3.6V 0.2 0.35
N-Channel On-Resistance NRDS LX BATT Q
ILx = 180mA, VBATT = 2.6V 0.3
Current-Sense Transresistance Rcs 0.25 0.50 0.75 VIA
P-Channel Current-Limit Duty factor = 100% 075 12 155 A
Threshold
P-Channel Pulse-Skipping s _
Current Threshold SKIP = GND 0.04 0.13 0.24 A
N-Channel Current-Limit SKIP = BATT -1.6 -0.85  -0.45 A
Threshold SKIP = GND 0.02 0.08 0.14
LX Leakage Current ILx VBATT = 5.5V, LX = GND or BATT -1 0.1 1 HA
Maximum Duty Cycle dutymax 100 %
Mini Duty Cycl dut SKIP = GND 0 %
inimum Du cle u —— (
Y YMIN KIP = BATT, VBATT = 4.2Vp-p 10
SYNC AND OSCILLATOR
SYNC Divide Ratio SYNC = sine wave, SYNC input = 200mVp_p 13 13
- - Hz/Hz
(MAX1820X) SYNC = sine wave, SYNC input = 800mVp.p 13 13
SYNC Capture Range SYNC = sine wave, AC-coupled,
(MAX1820X) SYNC input = 500mVp.p 10 13 16 MHz
Vsync = 1V (MAX1820Z, MAX1821) -1 +1
SYNC Leakage Current | _ A
Frequency SYNC Vsync = 1V (MAX1820X, MAX1820Y, and 5 +5 [
MAX1821X)
SYNC Divide Ratio SYNC = sine wave, SYNC input = 200mVp.p 18 18 Hz/H
z/Hz
(MAX1820Y) SYNC = sine wave, SYNC input = 800mVp.p 18 18
SYNC Capture Range SYNC = sine wave, AC-coupled,
15 19.8 21 MH
(MAX1820Y) SYNC input = 500mVp.p z
Internal Oscillator Frequency _
(MAX1820Z, MAX1821) fosc SYNC = GND 0.8 1 1.2 MHz
LOGIC INPUTS (SKIP, SHDN)
Logic Input High VIH 1.6 \Y
Logic Input Low VL 0.4 \
Logic Input Current -1 0.1 1 HA
MAXIM 3
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ELECTRICAL CHARACTERISTICS
(VBATT = 3.6V, SHDN = BATT, SKIP = SYNC = GND, VRgf = 1.25V (MAX1820 only), Ta = -40°C to +85°C, unless otherwise noted.)

(Notes 2, 3)
PARAMETER SYMBOL CONDITIONS MIN MAX UNITS
Input BATT Voltage VIN 2.6 55 \
Undervoltage Lockout . 0 .
Threshold VuvLO VBATT rising, 1% hysteresis 2.15 2.55 \
SKIP = GND (MAX1820Z, MAX1821) 300
. SKIP = GND (MAX1820X, MAX1820Y, and
Quiescent Current fo) MAX1821X) 360 A
SKIP = BATT, no switching 2000
. . SKIP = GND 1000
Quiescent Current in Dropout —— —— HA
SKIP = BATT, no switching 1000
Shutdown Supply Current ISHDN SHDN = GND 6 HA
ERROR AMPLIFIER
VREF f 1.932 +0.005V, load = 0 to 600mA, 333 3.47
OUT Voltage Accuracy SKIP = BATT or GND
MAX1820 Vour v
( ) VREF = 0.227 +0.005V, load = 0 to 30mA, 035 045
SKIP = BATT, VBATT < 4.2V ’ ’
OUT Input Resistance
(MAX1820) Rout 250 kQ
REF Input Current (MAX1820) IREF 1 HA
FB Voltage Accuracy _
(MAX1821) VEB FB = COMP 1.225 1.275 \Y
FB Input Current (MAX1821) IFB VEg= 1.4V 50 nA
Transconductance gm 30 85 uS
COMP Clamp Low Voltage 0.2 1.0 \
COMP Clamp High Voltage 2.04 2.28 \Y,
CONTROLLER
P-Channel On-Resistance PrDs ILx = 180mA, VBATT = 3.6V 0.3 Q
N-Channel On-Resistance NRDS ILx = 180mA, VBATT = 3.6V 0.35 Q
Current-Sense Transresistance Rcs 0.25 0.75 VIA
P-Channel Current-Limit
Duty factor = 100% 0.75 1.55 A
Threshold uly factor ’
P-Channel Pulse-Skipping s
KIP = GND .04 24 A
Current Threshold S G 0.0 0
N-Channel Current-Limit SKIP = BATT -1.6 -0.45 A
Threshold SKIP = GND 0.01 0.14
4 MAXIM
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ELECTRICAL CHARACTERISTICS (continued)

(VBATT = 3.6V, SHDN = BATT, SKIP = SYNC = GND, VRgr = 1.25V (MAX1820 only), Ta = -40°C to +85°C, unless otherwise noted.)
(Notes 2, 3)

PARAMETER SYMBOL CONDITIONS MIN MAX UNITS
LX Leakage Current ILx VBATT = 5.5V, LX = GND or BATT -1 1 HA
Maximum Duty Cycle dutymax 100 %
Minimum Duty Cycle dutymin ﬂ = GND 0 %
KIP = BATT, VBaATT = 4.2V 10
SYNC AND OSCILLATOR
SYNC Divide Ratio SYNC = sine wave, SYNC input = 200mVp.p 13 13
(MAX1820X) SYNC = sine wave, SYNC input = 800mVp.p 13 13 HzlHz
SYNC Capture Range SYNC = sine wave, AC-coupled, 10 16 MHz
(MAX1820X) SYNC input = 500mVp-p
SYNC Divide Ratio SYNC = sine wave, SYNC input = 200mVp_p 18 18 Ha/Hz
(MAX1820Y) SYNC = sine wave, SYNC input = 800mVp.p 18 18
SYNC Capture Range SYNC = sine wave, AC-coupled, 15 21 MHz
(MAX1820Y) SYNC input = 500mVp.p
Vsync = IV (MAX1820Z, MAX1821) -1 +1
SYNC Leakage Current Isync VsyNc = IV (MAX1820X, MAX1820Y, and 5 +5 HA
MAX1821X)
'(r,\‘ﬂtigr(‘fgzooszcl":\jf; E‘;‘i;’ency fosc SYNC = GND 0.8 12 MHz
LOGIC INPUTS (SKIP, SHDN)
Logic Input High VIH 1.6 Vv
Logic Input Low ViL 0.4 \
Logic Input Current 1 HA

Note 2: Limits are 100% production tested at Ta = +25°C for UCSP parts. Limits over the entire operating temperature range are
guaranteed by design and characterization but are not production tested.
Note 3: Specifications to -40°C are guaranteed by design and not subject to production test.

godood
(Ta = +25°C, unless otherwise noted.)
EFFICIENCY vs. OUTPUT VOLTAGE EFFICIENCY vs. OUTPUT VOLTAGE EFFICIENCY vs. INPUT VOLTAGE
(NORMAL MODE, V| = 3.6V) (PWM MODE, V| = 3.6V) NORMAL MODE, RLoaD = 10Q
100 — a 100 — — 5 100 -
RLoap =5Q V/; § RiLoap =5Q \ - ,‘5’/ é 90 — \T“ §
90 /7’/' g % 208 g 80 [— —vourzaa——2
o 23 : e E Vour = 1.8V our=3. E
/ fx'\\ RiLoap = 10Q / B — RLoap = 10Q 70
< 80 /"\ | < 80 .‘\ 1 S \ﬁ.~_“
o pa RLoap = 15Q o ' RLoap = 15Q o B
& 0 | & 10 | & 50 [— Vour=04v
o " ) N o
E ' g i} g o
60 60 IR 30
50 50 ; 20
! 10
40 40 0
0 05 10 15 20 25 30 35 40 0 05 10 15 20 25 30 35 40 20 25 30 35 40 45 50 55 60
OUTPUT VOLTAGE (V) OUTPUT VOLTAGE (V) Vin (V)

MAXIN 5
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MAX1820/MAX1821
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(Ta = +25°C, unless otherwise noted.)

MAX1821 EFFICIENCY vs. LOAD CURRENT MAX1821 EFFICIENCY vs. LOAD CURRENT MAX1821 EFFICIENCY vs. LOAD CURRENT
(Vout =3.3V) (Vout = 2.5V) (Vout = 1.5V)
100 - 100 — . 100 .
0 |t =N = g % L4 s % T
- /LA | -l Vi
80 —viy=36V ‘\‘ ViN=5.0V 1] 2 80 i by 7 y ViIN=27V T2 80 Ve, 2
g ot ~~— [
. A I (D ZRIIAEL 0 A
S w / ViN=3.6V Swkl A v S5 oy £ 4
> 71 T > g IN= 9. > 60 | T
2 50 /114 Q 5 A1A 74 AL Q 5 / V=27V
& & ViN=2.7V & HHHH
& 40 // A' = 40 /l // ’7/ ! I‘N‘ i 2 40 / T YW‘:‘ §16V
7 / ViN=5.0V b aveyi Vin=3.6Y i A e T
30 / Ly 30 I [N 30 / D\ = 5.0V
/ y ~ Vi = 5.0V AN N
/ L] [/ S A
20 \7\ T 20 4 \7\ L 20 / / / 7\ T
10 4 SKIP = GND (DASHED LINE) || 10 // SKIP = GND (DASHED LINE) || 10 g’ SKIP = GND (DASHED LINE) ||
SKIP = BATT (SOLID LINE) / SKIP = BATT (SOLID LINE) L SKIP = BATT (SOLID LINE)
0 L1 LIl L LIl 0 Ll L1l L1 111l 0 L1 LIl L LIl
1 10 100 1000 1 10 100 1000 1 10 100 1000
LOAD CURRENT (mA) LOAD CURRENT (mA) LOAD CURRENT (mA)
DROPOUT VOLTAGE vs. LOAD CURRENT SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. SUPPLY VOLTAGE
140 5 9 5 220 2
120 A: 8 /, : 200 — g
/ z 7 > E: 180 E:
= /] = L~ = = =
£ 100 / £ = 160
E = ° =
=z g / g P g 140
] / % 5 / g
s Y 3 /1 3 120
5 60 > 4 °
3 / e ’ Z 100
o 5 3 5
E 4 / 3 I 3 80
2 / Vour = 3.4V ? | %0
=51mQ | 1 Vour =15V | Vour =15V _|
R‘L 57TQ I SKIP = BATT 40 SKIP = GND
0 0 — 20 —
0 100 200 300 400 500 600 20 25 30 35 40 45 50 55 20 25 30 35 40 45 50 55
LOAD CURRENT (mA) SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
HEAVY-LOAD SWITCHING WAVEFORMS MEDIUM-LOAD SWITCHING WAVEFORMS LIGHT-LOAD PWM SWITCHING WAVEFORMS
(VN = 3.8V, Vout = 3.4V, (Vin=3.8V, Vour = 1.8V, (ViN = 3.8V, Vout = 0.45V,
ILoaD = 600mA, SKIP = BATT) ILoaD = 300mA, SKIP = BATT) ILoaD = 30mA, SKIP = BATT)

MAX1820/21 toc10 MAX1820/21 tocl. MAX1820/21 toc.

my n,
B | ==, B \ '\.\ \\
i e e N

C i s o g e O T T N, T c W
400ns/div 400ns/div 400ns/div
A: Vix, SVidiv A: Vix, 5V/div A: VL, 5V/div
B: INDUCTOR CURRENT, 500mA/div B: INDUCTOR CURRENT, 500mA/div B: INDUCTOR CURRENT, 100mA/div
C: Vout (AC-COUPLED), 5mV/div C: Vout (AC-COUPLED), 5mV/div C: Vout (AC-COUPLED), 5mV/div

6 MAXIMV




WCDMAL [J O 00 [ 600mMA

ooooononn

oooooo@o)

(Ta = +25°C, unless otherwise noted.)

LIGHT-LOAD SKIP-SWITCHING WAVEFORMS
(ViNn=4.2V, Vout = 1.5V,
LOAD = 30mA, SKIP = GND)

MAX1820/21 tocl.

H.*.:'f'a rﬂl:' r'.li'.h

g

B M A

cﬁw

2us/div

A: Vix, SV/div
B: INDUCTOR CURRENT, 500mA/div
C: Vout (AC-COUPLED), 20mV/div

LOAD TRANSIENT (ILoaD = 20mA TO 420mA,
Vout = 1.5V, Vin = 3.6V, SKIP = BATT)

MAX1820/21 toc15

lout
200mA/div
Vout e
AC-COUPLED ———
100mV/div
Cour = 10uF
40us/div
MAX1820

REF TRANSIENT (VRer = 0.23V 70 1.932V,
RLoap = 10Q, VN = 3.6V, SKIP = BATT)

MAX1820/21 tocl7

VREF | —
1v/div
I 1
\ |
!
Vout I\h—l{ L—
1V/div
20us/div

MAXIN

EXITING AND ENTERING SHUTDOWN
(VIN = 3.6V, Vourt = 3.4V, RLoap = 15Q)

MAX1820/21 toc1:

VETBN _
5V/div

Vour |« | PR A
2Vidiv

lBarT | ot _
0.5A/div

2ms/div

LOAD TRANSIENT (ILoap = 20mA TO 420mA,
Vout = 1.5V, ViN = 3.6V, SKIP = GND)

MAX1820/21 toc16

(o[ g SS—

200mA/div

Vour --,M
AC-COUPLED .H'__.-—r—""

100mV/div
Cour = 10pF

40ps/div

LINE TRANSIENT (V|y = 3.6V TO 4.0V,
Vout = 1.5V, I oA = 300mA)

MAX1820/21 toc18
VN h
200mV/div

20mv/div

i L
AC-COUPLED [G_—

Cour = 10pF

40ps/div
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(Ta = +25°C, unless otherwise noted.)

OUTPUT SWITCHING HARMONICS

vs. FREQUENCY

(Vin= 3.8V, Vout = 3.4V, ILoaD = 600mA

=

OUTPUT SWITCHING HARMONICS
vs. FREQUENCY
(Vin = 3.8V, Vout = 1.8V, I oap = 300mA
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FREQUENCY (MHz) FREQUENCY (MHz)
OUTPUT SWITCHING HARMONICS
vs. FREQUENCY OUTPUT NOISE (V|n = 3.6V,
(Vin=4.2V, VouT = 0.4V, I .oaD = 30mA) Vout = 1.8V, loyt = 300mA)
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= z . 41
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. . <
(MAX1820) 2.2to04.7 50 Ceramic
Court :
. <
(MAX1821) 4.7 to 10 150 Ceramic
03. 0O0oOooOond
USA PHONE
MANUFACTURER NUMBER WEBSITE
Coilcraft 847-639-6400 | www.coilcraft.com
Kemet 408-986-0424 | www.kemet.com
Panasonic 847-468-5624 | www.panasonic.com
Sumida 847-956-0666 | www.sumida.com
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PART SYNC OUTPUT VOLTAGE TEMP RANGE PIN-PACKAGE UCSP MARK
FREQ (MHz)
MAX1821EBC* No Sync Programmable -40°C to +85°C 304 UCSP AAC
MAX1821EUB No Sync Programmable -40°C to +85°C 10 pMAX —
MAX1821XEBC* 13 Programmable -40°C to +85°C 304 UCSP AAV
MAX1821XEUB 13 Programmable -40°C to +85°C 10 pMAX —

*ucspOooouoooooooooooooooooboooooooooooooboOooooobobooooooOobOoooooo
ducspODOOODOOOO0OOOUCSPOOOOOOOOOOODODDOOOOOOO

oooooo@o)

INPUT

OUTPUT
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55V i 1.25VTO 55V
l SHDN  PGND H
FB =
MAXIN
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SYNC  COMP
L]
I
_[ SKIP  GND :I—
oogao
TOP VIEW AFTER ASSEMBLED ON PC BOARD (BUMPS AT THE BOTTOM) TOP VIEW
1 2 3 4
SKP COMP  OUT(B)  REF skip [1] 10] sve
A ‘AL, ‘A2) ‘A3) ‘A4, COMP E MNAXIWV zl SHDN
MAX1820
ouree) [3]  maxaszn [l eaTT
s 0 7] o
B | BL 'B4)
- - GND 5 6] ponD
HDN BATT LX PGND UMAX
c| 1 1C2) 13} 1Ca)
- = - - () ARE FOR MAX1821 ONLY.
UCSP
() ARE FOR MAX1821 ONLY.
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NOTES: PROPRIETARY INFORMATION
TITLE:
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www.maxim-ic.com/ja/packages0 000 0000)

(%]
&
e |l-—4x s ;
=l —] >
0] | | 10 INCHES MILLIMETERS 2
DIM| MIN MAX MIN MAX §:

A 0.043 1.10

Al | 0.002 | 0.006 [ 0.05 0.15
A2 | 0.030 | 0.037 | 0.75 0.95
D1 | 0.116 | 0.120 | 2.95 3.05
D2 | 0.114 | 0.118 | 2.89 3.00
E1 | 0.116 | 0.120 | 2.95 3.05
E2 | 0.114 | 0.118 | 2.89 3.00
H 0.187 | 0.199 | 4.75 5.05

;

¥— 20.50+0.1

0.6£0.1

I L | 0.0157 [ 0.0275 [ 0.40 [ 0.70
B L1 | 0.037 REF 0.940 REF
2 ] b ] 0.007 Jo.0106] 0177 | 0.270
1 1 e 0.0197 BSC 0.500 BSC
— [=~—0.6+0.1
¢ | 0.0035 [ 0.0078| 0.000 | 0.200
TOP VIEW BOTTOM VIEW s 0.0196 REF 0.498 REF
- o oo | e oo | e
‘ D2 E2
* GAGE PLANE
A

- HHHHHEG L L

—{bj— Tr” 1 .ILEF

Al

D1 —_1 L1
FRONT VIEW SIDE VIEW
>,
(DRALLAS /N AXI/VI
NOTES: PROPRIETARY INFORMATION
1. D&E DO NOT INCLUDE MOLD FLASH.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006"). PACKAGE OUTLINE, 10L uMAX/uSOP
3. CONTROLLING DIMENSION: MILLIMETERS.
4. MEETS JEDEC MO-187C—BA. 21-0061 | %
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