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XC9281/XC9282 7

JTR05063-005

HISAT-COT® 600mA DC/DC
"EGreen Operation

|

XC9281/XC9282 HiSAT-COT® 600mA DC/DC

1.0 x 0.5mm (C (Cv) 0.6 x 0.3mm
3.52mm?
HiISAT-COT FPGA

OHiSAT-COT  DC/DC LSl
| |

° ;. 25V ~55V

. © 0.7V~ 1.15V (+2.0%)

. 1.2V ~ 3.6V (+1.5%)

DSC 600mA

¢ 11pA(XC9282 PWM/PFM )

° ;. 4MHz, 6MHz

* (fosc=4MH2z) ©90.0%(Vin=3.7V,Vour=1.8V,lour=200mA)

° . HIiSAT-COT

o PWM (XC9281)

PWM/PFM (XC9282)
Mount Area Y . 1 + UVLO
1.6x2.2mm=3.52mm? ~ " C. B )
: -40 ~105

LGA-6B01(1.2 X 1.2 x 0.3mm)
WLP-5-06(0.88 x 0.96 x 0.33mm)
EU RoHS

| |
XC9281B18D / XC9282B18D (Vour=1.8V)
L = 1.0uH (DFE18SAN1ROMGOL)
Cin=4.7uF (GRM035R60J475ME15) CL = 4.7uF (GRMO035R60J475ME15)
100
90 —
L:1.0uH 80 . e
Vin XC9281IXCI282 (1 040 .540.55mm) Vour g 5 Lo
25~55V ~N A 1.8V / 600mA = ~ ‘\ /’ s
VIN Lx o 60 YA H
w o - = = xco281
> o0 F I
CE—»{CE Vour g . MRS xC9282 | |
CiN: 4.7uF CL:4.7uF 2 \< w
(0.6x0.3x0.5mm) (0.6x0.3x0.5mm) = 30 7] o
GND - s V=37V
4
- - -
10 e Vi =50V
e 0---55‘:‘7“- NI
01 1 10 100 1000

Qutput Current : 1oyt (MA)
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XC9281/XC9282

|
1)XC9281/XC9282 A
Crs Comppr:;zztion Current Limit -? X Vi
Error Amp.
Vour Comparator o
* 3 Synch. |
- S Q¢ Logic — Buffer Lx
+ R Driver |
14
Vref with
GND Soft Start |
On Time v
Generator IN
CE Control Logi T Vo
ntr ic,
CE &—5 oo e PWM/PFM
Selector
XC9281 "PWM/PFM Selector” PWM
XC9282 "PWM/PFM Selector” PWM/PFM
2)XC9281/XC9282 B
Crs Comppr:aarllsseation Current Limit -? X Vi
Error Amp.
Vour Comparator I
" h Synch. ]
- S Q¢ Logic — Buffer Lx
* R Driver |
14
Vref with
GND Soft Start |
On Time v,
Generator | 'M
CE Control Logic, Vour
CE N—g UVLO PWM/PEM
C. Auto-Discharge Selector
XC9281 "PWM/PFM Selector” PWM
XC9282 "PWM/PFM Selector” PWM/PFM
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XC9281/XC9282

|
1)
XC9281 - PWM
XC9282 - PWM/PEM
DESIGNATOR ITEM SYMBOL DESCRIPTION
A . .
Type 5 Refer to Selection Guide
Output voltage options
eg.12V—» =1, =2
125V —- =1, =C
Output Voltage 07=36 | .05V increments : 0.05=A, 0.15=B, 0.25=C,
0.35=D, 0.45=E, 0.55=F, 0.65=H, 0.75=K, 0.85=L,
0.95=M
D 4.0MHz
Oscillation Frequency
E 6.0MHz
. ) 1R-G LGA-6B01 (5,000pcs/Reel)
) Packages (Order Unit)
OR-G WLP-5-06 (5,000pcs/Reel)
(D .G EU RoHS
2)
OUTPUT CLAUTO-
TYPE HIP ENABLE VL
VOLTAGE c DISCHARGE UVLO
Fixed Yes No Yes
B Fixed Yes Yes Yes
TYPE SOFT-START CURRENT gzz%'\\ﬂlggi:
TIME LIMIT
(CURRENT LIMIT)
A Fixed Yes Yes
B Fixed Yes Yes

TOIREX
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XC9281/XC9282

|
GND6 [ ] (]| 1Veu cel| O O |2wn
q—L
P B X Osqv
Vout 4 O O 3 GND
Vud | [J|3ce
LGA-6B01 WLP-5-06
(BOTTOM VIEW) (BOTTOM VIEW)
|
PIN NUMBER
PIN NAME FUNCTIONS
LGA-6B01 WLP-5-06

1 4 Vour Output Voltage Monitor

2 - NC No Connection

3 1 CE Chip Enable

4 2 Vin Power Input

5 5 Lx Switching Output

6 3 GND Ground
|

PIN NAME SIGNAL STATUS
L Stand-by
CE
H Active

CE
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XC9281/XC9282

|
PARAMETER SYMBOL RATINGS UNITS
Vin Pin Voltage VIN -0.3~6.2 \%
Lx Pin Voltage Vix -0.3 ~ Vin+ 0.3 or 6.201 \Y
Vour Pin Voltage Vour -0.3 ~ Vin+ 0.3 or 4.002 \Y
CE Pin Voltage Vce -0.3~6.2 \%
Power LGA-6B01 760 (JESD51-7 )3
Dissipation Pd mw
(Ta=250) WLP-5-06 500 (JESD51-7 )3
Operating Ambient Temperature Topr -40 ~ 105
Storage Temperature Tstg -55 ~ 125
GND
& Vin+0.3V  +6.2V
(2) Vin+0.3V  +4.0V

(*3)

TOIREX
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XC9281/XC9282

~

XC9281/XC9282Series Ta=25
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. | UNITS | CIRCUIT
Vin = <C -1>, Vour = Vourm*1.2—Vourmx0.8
Output Voltage Vour Vour Voltage when Lx pin voltage changes <E-1> | <E-2> | <E-3> \%
from "L" level to "H" level “9¢D
Operating Voltage
P g g Vin 2.5 - 55 \%
Range
Maximum Output When connected to external components 2,
loutmax 600 - - mA
Current Vin=<C-1>
Vour =0V, Viy =V
UVLO Voltage® Vuvio o moeE e . 1.66 | 200 | 2.40 v
Vv Voltage which Lx pin holding “L” level 7
Quiescent Current
Iq Vour =4.0V - 590 948 MA
(XC9281)
Quiescent Current | Ve =4.0V 11.0 176 A
(XC9282) g our =% ' ' H
Stand-by Current Iste ViNn=5.5V, Ve = OV, Vourt = OV, Vix = ov - 0.0 0.6 HA
. When connected to external components,
ON time ton <E-5> <E-6> | <E-7> ns
V|N=<C-l>, lout=1mA
Lx SW”’H’ON -
. o Rixn Vin= 3.6V, Vour = 0V, Iix = 100mA (% - 0.32 0.50 Q
Resistance
Lx SW”L"ON -
. - Rixt Vin= 3.6V, Vour = 3.9V, I x = 100mA (9 - 0.26 0.35 Q
Resistance
Lx SW”H” Leakage
I eakn Vin=5.5V, Vce=0V, Vour=0V, Vix=5.5V - 0.0 10.0 MA
Current
Lx SW’L” Leakage
ILeakL V|N:5.5V, VCE:OV, VOUT:OV, VLx:OV - OO 03 HA
Current
Current Limit ¢® I Vin = 3.6V, Vour=0V li, until Lx pin oscillates 750 1000 1500 mA
Vin =<C -1>, Vour =V x1.2-V, x0.8
Output Voltage IN out OL-JT(T) —Vout(m)
AVour/ Vour Voltage when Lx pin voltage changes
Temperature e - +100 - ppm/©
. (Vour ATopr) | from "L" level to "H" level ¢9¢7, -408
Characteristics
Topr 1056
Vin = 5.5V, Vour = 0V, Ve Voltage which Lx
CE "H" Voltage Veen =99V, Vour = BV, Ve VOTAg 1.20 . 5.50 v
pin holding “H” level ¢
Vin = 5.5V, Vour = 0V, Ve Voltage which Lx
CE "L’ Voltage Vel N Tour = TCE g GND - 0.30 v
pin holding “L” level (7
CE "H” Current Icen Vce = 5.5V, Vour = 4.0V -0.1 0.0 0.1 uA
CE "L” Current lceL Vin=5.5V, Ve = OV, Vourt = ov -0.1 0.0 0.1 lJA
V|N = 36V, VCE = 0V4>36V, VOUT = VOUT(T) X
) 0.9
Soft-Start Time tss After "H" is fed to CE, the time by when 54 110 201 HS
clocks are generated at Lx pin.
C, Discharge
Resistance Robche Vce = OV, Vour = 1.0v 100 145 200 Q
(B Type)
VOUT(T):
V|N=5.0V, VCE:S.OV
Y PWM
€2 ( ) 100%Duty
100%Duty Pch MOS Tr. ON
¢3)
4 WLP-5-06
(%) Rixn = ( Vin - LX ) / 100mA, Rix = Lx / 100mA

(*6)

C7) vy = Vin-1.2V ~Vp, "L"=-0.1V ~ 0.1V
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XC9281/XC9282

~

E

SPEC Table

NOMINAL | INPUT Vour ton

OUTPUT | VOLTAGE fosc=4.0MHz fosc=6.0MHz

VOLTAGE <C-1> <E-1> <E-2> <E-3> <E-5> <E-6> <E-7> <E-5> <E-6> <E-7>

Vourm Vin MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX.
0.70 2.70 0.686 0.700 0.714 32 65 98 6 43 62
0.75 2.75 0.735 0.750 0.765 34 68 102 7 45 63
0.80 2.80 0.784 0.800 0.816 35 71 107 7 48 67
0.85 2.85 0.833 0.850 0.867 37 75 113 7 50 71
0.90 2.90 0.882 0.900 0.918 39 78 117 8 52 72
0.95 2.95 0.931 0.950 0.969 40 81 122 8 54 76
1.00 3.00 0.980 1.000 1.020 49 83 117 8 56 78
1.05 3.05 1.029 1.050 1.071 51 86 121 9 57 81
1.10 3.10 1.078 1.100 1.122 53 89 125 9 59 83
1.15 3.15 1.127 1.150 1.173 54 91 128 9 61 85
1.20 3.20 1.182 1.200 1.218 56 94 132 37 63 89
1.25 3.25 1.232 1.250 1.268 57 96 135 38 64 90
1.30 3.30 1.281 1.300 1.319 58 98 138 39 66 93
1.35 3.35 1.330 1.350 1.370 60 101 142 40 67 94
1.40 3.40 1.379 1.400 1.421 61 103 145 41 69 97
1.45 3.45 1.429 1.450 1.471 63 105 147 42 70 98
1.50 3.50 1.478 1.500 1.522 64 107 150 42 71 100
1.55 3.55 1.527 1.550 1.573 65 109 153 43 73 103
1.60 3.60 1.576 1.600 1.624 66 111 156 44 74 104
1.65 3.65 1.626 1.650 1.674 67 113 159 45 75 105
1.70 3.70 1.675 1.700 1.725 69 115 161 46 7 108
1.75 3.75 1.724 1.750 1.776 70 117 164 46 78 110
1.80 3.80 1.773 1.800 1.827 82 118 154 47 79 111
1.85 3.85 1.823 1.850 1.877 84 120 156 48 80 112
1.90 3.90 1.872 1.900 1.928 85 122 159 48 81 114
1.95 3.95 1.921 1.950 1.979 86 123 160 49 82 115
2.00 4.00 1.970 2.000 2.030 87 125 163 49 83 117
2.05 4.05 2.020 2.050 2.080 88 127 166 50 84 118
2.10 4.10 2.069 2.100 2.131 89 128 167 51 85 119
2.15 4.15 2.118 2.150 2.182 91 130 169 51 86 121
2.20 4.20 2.167 2.200 2.233 91 131 171 52 87 122
2.25 4.25 2.217 2.250 2.283 92 132 172 52 88 124
2.30 4.30 2.266 2.300 2.334 93 134 175 53 89 125
2.35 4.35 2.315 2.350 2.385 94 135 176 54 90 126
2.40 4.40 2.364 2.400 2.436 95 136 177 54 91 128
2.45 4.45 2414 2.450 2.486 96 138 180 55 92 129
2.50 4.50 2.463 2.500 2.537 97 139 181 55 93 131
2.55 4.55 2.512 2.550 2.588 98 140 182 55 93 131
2.60 4.60 2.561 2.600 2.639 98 141 184 56 94 132
TOIREX
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XC9281/XC9282

~

E

SPEC Table

NOMINAL | INPUT Vour ton

OUTPUT | VOLTAGE fosc=4.0MHz fosc=6.0MHz

VOLTAGE <C-1> <E-1> <E-2> <E-3> <E-5> <E-6> <E-7> <E-5> <E-6> <E-7>

Vourm Vin MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX.

2.65 4.65 2.611 2.650 2.689 99 142 185 57 95 133
2.70 4.70 2.660 2.700 2.740 100 144 188 57 96 135
2.75 4.75 2.709 2.750 2.791 101 145 189 57 96 135
2.80 4.80 2.758 2.800 2.842 102 146 190 58 97 136
2.85 4.85 2.808 2.850 2.892 102 147 192 58 98 138
2.90 4.90 2.857 2.900 2.943 103 148 193 59 99 139
2.95 4.95 2.906 2.950 2.994 104 149 194 59 99 139
3.00 5.00 2.955 3.000 3.045 105 150 195 60 100 140
3.05 5.05 3.005 3.050 3.095 105 151 197 60 101 142
3.10 5.10 3.054 3.100 3.146 106 152 198 60 101 142
3.15 5.15 3.103 3.150 3.197 107 153 199 61 102 143
3.20 5.20 3.152 3.200 3.248 107 154 201 61 103 145
3.25 5.25 3.202 3.250 3.298 108 155 202 61 103 145
3.30 5.30 3.251 3.300 3.349 109 156 203 62 104 146
3.35 5.35 3.300 3.350 3.400 109 157 205 62 104 146
3.40 5.40 3.349 3.400 3.451 109 157 205 63 105 147
3.45 5.45 3.399 3.450 3.501 110 158 206 63 106 149
3.50 5.50 3.448 3.500 3.552 111 159 207 63 106 149
3.55 5.50 3.497 3.550 3.603 112 161 210 64 108 152
3.60 5.50 3.546 3.600 3.654 114 164 214 65 109 153
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XC9281/XC9282

~

E

< Circuit No. > < Circuit No. >

Wave Form Measure
Point

.....

Wave Form Measure
Point

Rpuldown
100n
External Components
L :0471 H
Cn : 4.77 F(ceramic)
C. : 471 F(ceramic)
< Circuit No. > < Circuit No. >

< Circuit No. > < Circuit No. >

Wave Form Measure
Point

< Circuit No. >
B TYPE

TOIREX
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XC9281/XC9282

E
Vin L Vour
—>»> @ —VIN Lx
CE —» CE Vour
Cn _ G
GND
o Typical Examplesx fosc=4.0MHz
MANUFACTURER PRODUCT NUMBER VALUE SIZE(LXWXT)
MCEE1005T1ROMHN 1.0uH 1.0x0.5%0.55(mm)
TAIYO YUDEN
MCEE1005TR47MHN 0.47uH 1.0x0.5%0.55(mm)
. TDK TFM160808ALC-1ROMTAA 1.0uH 1.6x0.8x0.8(mm)
DFE18SAN1ROMGOL 1.0pH 1.6x0.8x1.0(mm)
murata DFE18SANR47MGOL 0.47pH 1.6x0.8x1.0(mm)
DFE201210U-2R2M 2.2uH 2.0x1.2x1.0(mm)
o Typical Examplesx fosc=6.0MHz
MANUFACTURER PRODUCT NUMBER VALUE SIZE(LXWXT)
MCEE1005TR47MHN 0.47uH 1.0x0.5%0.55(mm)
TAIYO YUDEN
MCEE1005T1ROMHN 1.0uH 1.0x0.5%0.55(mm)
L FDK MIPSCZ1005DR47T 0.47uH 1.0x0.5%0.75(mm)
murata DFE18SANR47MGOL 0.47pH 1.6x0.8x1.0(mm)
DFE18SAN1ROMGOL 1.0pH 1.6x0.8x1.0(mm)
o Typical Examplesx (1
MANUFACTURER PRODUCT NUMBER VALUE SIZE(LXWXT)
murata GRMO035R60J475ME15 4.7uF/6.3V 0.6%0.3%0.5(mm)
Cine? TDK C1005X5R0J225M050BC 2.2uF/6.3V 1.0x0.5%0.5(mm)
TAIYO YUDEN LMK105BJ225KV 2.2uF/10V 1.0x0.5%0.5(mm)
L murata GRMO035R60J475ME15 4.7uF/6.3V 0.6%0.3%0.5(mm)
TDK C1005X5R0J475M050BC 4.7uF/6.3V 1.0x0.5%0.5(mm)

(*1) (
(*2)

)
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XC9281/XC9282

~

IC
UVLO PWM/PFM
Cre ComPpr;iieation Current Limit -?- X Vi
Vour D& Error Amp. Comparator P A
h
h Synch. |
p —S Q Logic — Buffer :}—o—x Lx
4 b R Driver |
15
4 Vref with N
GND Soft Start |
77 OnTime | v
Generator | °N o
CE Control Logic, Vour
& E’_g UvLo - PWM/PEM
C_ Auto-Discharge Selector
BLOCK DIAGRAM (XC9281/XC9282 B )

HiSAT-COT(High Speed circuit Architecture for
Transient with Constant On Time)

HiSAT-COT (ton) Pch MOS Tr.
4MHz  : ton = (Vout/ ViN) X 250Nns
6MHz  : ton=(Vour/ViN) X 167ns
(torF)
R1 R2
SR
XC9281 PWM )

fosc = (Vout / Vin) X (1 / ton)

XC9282 (PWM/PFM )

fOS C

ESR

TOIREX
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XC9281/XC9282

ov

E
100%Duty
Pch MOS Tr. 100%Duty
100%Duty
CE
CE "H" (Vcen) CE "Lt
(Veer) OpA(TYP.) Pch MOS Tr. Nch MOS
Tr.
CE IIHII (VCEH)
| |
l Iss l
< g
| |
| 1
| |
| |
Vece | |
| |
Vegn —=-ff-----m-mmmmmm oo AT
: ov
1
|
|
1
| VOUT(T) X 90%
|
Vour :
:
|
|
|
)
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XC9281/XC9282

UVLO

Vin 2.00V(TYP))
.

Vin 2.10V(TYP)

UVLO
CL

B
Nch MOS Tr.

V = Vourmx e /"
t

\%

Vout(m)

t

CL

RbcHe :CL

T : CLxRbcHG

Output Voltage Dischage characteristics
Roche = 145Q (TYP.), CL=4.7uF

o
o1

w
o

Output Voltage(V)
e
(4] o (4] o

o
o

0.0

t =t Ln (Vourm / V)

L
(4]
—

Discharge Time(ms)

UVLO Pch MOS
Vout
Vourm= 1.0V
Vourm= 1.8V
Vour = 3-3V
4.0 5.0
TOIREX
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XC9281/XC9282

(Current Limit)
Pch MOS Tr. Nch MOS Tr.

1) Pch MOS Tr. ILmr=1000MA(TYP.)

MOS Tr.

2) Pch MOS Tr. Nch MOS Tr. Nch MOS Tr.

ILm.=800MA(TYP.) Pch MOS .

3) 1)~2)

4)
L Current Limit State o
" ]

luvh— —— — — 5,

lix o — —— =AY VNV N NN NN N NC N
[} [}
[} [}
[} [}
[} [}
[} [}
[} [}
[} [}
) _ _ _ _ _ [}

Vix

Pch

0A

ov

ov
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XC9281/XC9282

2) DC/IDC

3) DC/DC IC

DC CL

CL

4) HiSAT-COT

100%Duty

5)

6)

7) CE CMOS

Vin GND

8) XC9282

9)

10) XC9282
XC9281

B

ais

lout=600mMA

)

X7R X5R(EIA

Duty

)

1MQ

TOIREX
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XC9281/XC9282

~

E

11) XC9282

12)

13)

1)

(2) Vin
®)

(4)

(6)

16/31

100%Duty (10)

<Conditions>

XC9282B12D (Vout=1.2V, fosc=4MHz)
Ta=250 , ViNn=2.5V, lou=500mA

L: 1.0uH (MCEE1005T1ROMHN)

Cin: 4.7uF (GRM035R60J475ME15)
Cv: 4.7uF (GRM035R60J475ME15)

I )'D_n 2),07"FDMW ﬁ 3)?—" 4)%"Funw i‘l
Lx:5V/div : Sus/div
HH|\H|\|||§\HH|HHHH|H| ||\|;Hi;||\|HHH\HHEHIHHH:\EE\||\||\|H|\H|

Vour:50mV/div : :

1us/div

alalalalalalalzlal hhhﬂhhh FERRRRRRRRRRRARRARRR o

}
UL ARG S8 S M A A A d A A NA s A A 4/ A daid dd dd A4 L RN

L5V/div

¥

Vour:50mV/div
Iz
Fig
IC
ViN GND (Cin)
GND GND IC GND
Tr. ON

XC9281




XC9281/XC9282

WLP-5-06
Layer 1
TOIREX ®@ct-
XC9281/82 REV 4.1
LP-5-06
‘! ¢ * Mou?It Area *
VIN CBLK 2.2 x1.6mm
LGA-6B01

Layer 1

TOIREX @c -

%C9281/82 REV 3.0
LGA-6BO

* Mouft Area *
YIN_ CBLK 3.0 x 2.0mm

o H -
NG L
L

Layer 2

Layer 4

Layer 2

Layer 4

TOIREX
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XC9281/XC9282

E
14) (WLP)
1)

2) Sn-Ag-Cu
3)
4)

5)

6)
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XC9281/XC9282

(1) Efficiency vs. Output Current
XC9281B08E/XC9282B0O8E(V oyr=0.8V, fosc=6MHz)

L = 0.47uH(DFE18SANRA7MGOL)
Ci = 4.7uF(GRMO35R60J475MELS)
C, = 4.7uF(GRMO35R60J475ME15)

100
90
80
70
60
50
40
30

Efficiency: EFFI (%)

10
0

20

XC9281

XC9282

——

V5.0V —

100

1000

Output Current: loyr (MA)

XC9281B10E/XCI282BLOE(V 0ur=1.0V, fosc=6MHZ)

L = 0.47pH(DFE18SANRA7MGOL)
Ci = 4.7uF(GRMO35R60J475MEL5)
C, = 4.7uF(GRMO35R60J475ME15)

100
90
80

~
o

60
50
40

Efficiency: EFFl (%)

20
10
0

30

XC9281

XC9282

|

0.1

1 10

100 1000

Output Current: loyr (MA)

XC9281B18E/XCI282B18E(V 0yr=1.8V, fosc=6MHz)
L = 0.47pH(DFEL8SANRATMGOL)

Ci = 4.7uF(GRM0O35R60J475ME15)

C, = 4.7uF(GRMO35R60J475ME15)

100
90
80
70
60
50
40
30
20
10

0

Efficiency: EFFIl (%)

\ N
N
- VIN:3-7V\‘,/ Y XC9281
AN\ XC9282
A '
- V\=5.0V
rtn 1
0.1 1 10 100 1000

Output Current: loyr (MA)

XC9281B08D/XCI282B08D(Voyr=0.8V, fosc=4MHz)

L = 1.0pH(DFE18SANIROMGOL)
Ci = 4.7uF(GRMO35R60J475MELS)
C, = 4.7uF(GRMO35R60J475MEL5)

100
90
80
70
60
50
40
30

Efficiency: EFFl (%)

10
0

20

Output Current: byt (MA)

--------- XC9281
XC9282 .
/
V5.0V —
100 1000

XC9281B10D/XCI282BL0D(V our=1.0V, fosc=4MHz)

L = 1.0pH(DFE18SAN1ROMGOL)
Ci = 4.7uF(GRMO35R60J475MEL5)
C, = 4.7uF(GRMO35R60J475ME15)

100
90
80

Efficiency: EFFl (%)
PN W b o N
o O O O O O o

<
gl
& \\\Q
<

o

--------- XC9281
XC9282

s
L

V=5.0V

0.1

1 10

100

1000

Output Current: loyr (MA)

XC9281B18D/IXCI282B18D(V oyr=1.8V, fosc=4MHz)

L = 1.0pH(DFE18SAN1ROMGOL)
Ci = 4. 7uF(GRMO35R60J475ME15)
C, = 4.7uF(GRV035R60J475ME15)

100
90
80
70
60
50
40
30
20
10

0

Efficiency: EFFIl (%)

X

\
\

L V=37V

XC9281
XC9282

Output Current: loyr (MA)

1000

TOIREX
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XC9281/XC9282

(1) Efficiency vs. Output Current (Continued)
XC9281B33E/XC9282B33E(Voyr=3.3V, fosc=6MHz)
L = 0.47uH(DFE18SANR47MGOL)

XC9281B33D/XC9282B33D(V o1 =3.3V, fosc=4MHz)
L = 1.0pH(DFE18SAN1ROMGOL)

Cn = 4.7UF(GRMO35R60J475MEL5)
C, = 4.7uF(GRM035R60J475ME15)
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C, =4.7uF(GRM035R60J475ME15)

Cin = 4.7uF(GRM0O35R60J475MEL5)
C, = 4.7uF(GRM035R60J475ME15)
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(2) Output Voltage vs. Output Current

XC9281B12E(V 5yr=1.0V, f o5c=6MHz)
L = 0.47pH(DFEL8SANRA7MGOL)

Cu = 4.7uF(GRMO35R60J475ME15)

C, = 4.7uF(GRM035R60J475ME15)
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XC9282B18D(Voyr=1.8V, fosc=4MHz)

V=37V
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C, = 4.7pF(GRM035R60J475ME15)
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XC9281/XC9282

(2) Output Voltage vs. Output Current (Continued)
XC9282B12E(V our=1.2V, fosc=6MHz)

L = 0.47uH(DFE18SANRA7MGOL)
Ci = 4.7uF(GRMO35R60J475MEL5)
C. = 4.7uF(GRMO35R60J475ME15)

1.32 |

1.26

=
N

114

Output Voltage: Vour (V)

1.08

0.1 1 10 100 1000

Output Current: loyr (MA)

XC9281B18E(Vour=1.8V, fosc=6MHz)
L = 0.47uH(DFE18SANRA7MGOL)
Cu = 4. TUF(GRMO35R60J475MEL5)
C, = 4.7uF(GRMO35R60J475ME15)

1.98 |
Vin=2.5,3.7,5.5V

1.92

1.86

1.80

Output Voltage: Voyr (V)

0.1 1 10 100 1000

Output Current: loyr (MA)

XC9282B18E(V our=1.8V, fosc=6MHz)

L = 0.47uH(DFE18SANR47MGOL)
Cp = 4.7uF(GRMO35R60J475MEL5)
C, = 4.7uF(GRMO35R60J475ME15)

1.98
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S 186
=]
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S 180 e
S L. V=5.5V /)Y
: -
3 168
V=25V
162
0.1 1 10 100 1000

Output Current: loyr (MA)

XC9282B12D(V oyr=1.2V, fosc=4MHz)
L = 1.0pH(DFE18SANLIROMGOL)
Ci = 4.7uF(GRMO35R60J475ME15)
C, = 4.7uF(GRMO35R60J475ME15)
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S 126 V=3.7V
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>
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g V=50V
S
5 1.14 Vn=5.5V
b= 1
3
o V=25V
1.08 .
0.1 1 10 100 1000

Output Current: loyr (MA)

XC9281B18D(V our=1.8V, fosc=4MHz)
L = 1.0pH(DFEL8SANLIROMGOL)
Cu = 4.7uF(GRMO35R60J475MELS)
C. = 4.7uF(GRM035R60J475ME15)

1.98 |
Vin=2.5,3.7,5.5V

1.92

Output Voltage: Vour (V)

0.1 1 10 100 1000

Output Current: loyr (mA)

XC9282B18D(V 0y1=1.8V, fosc=4MHz)
L = 1.0pH(DFE18SANLIROMGOL)
Ci = 4.7uF(GRMO35R60J475MEL5)
C, = 4.7uF(GRMO35R60J475ME15)

1.98

V=37V
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=
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0.1 1 10 100 1000
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XC9281/XC9282

(2) Output

Voltage vs. Output Current (Continued)
XC9281B33E(V our=3.3V, fosc=6MHz)

L = 0.47uH(DFE18SANR47MGOL)
Ci = 4.7uF(GRM0O35R60J475ME15)
C, =4.7uF(GRM035R60J475ME15)

3.63
3.57
3.51
3.45
3.39
3.33
3.27
3.21
3.15
3.09
3.03
2.97

Output Voltage: Voyr (V)

| V\=5.0,5.5V

0.1 1 10 100 1000

Output Current: loyr (MA)

XC9282B33E(V our=3.3V, fosc=6MHZ)

L = 0.47pH(DFEL8SANRA7MGOL)
Ci = 4.TUF(GRMO35R60J475MEL5)

CL:

3.63
3.57
3.51
3.45
3.39
3.33
3.27
3.21
3.15
3.09
3.03
297

Output Voltage: Voyr (V)

0.

4.7uF(GRMO35R60J475ME15)

1 1 10 100 1000

Output Current: loyr (MA)

(3) Ripple Voltage vs. Output Current

XC9281B10E/XCI282BLOE(V 0yr=1.0V, fosc=6MHz)

L = 0.47pH(DFEL8SANRA7MGOL)
Ci = 4.7uF(GRMO35R60J475MEL5)

c

100
90
80
70
60
50
40
30
20
10

0

Ripple Voltage: Vr(mV)
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= 4.7uF(C1005X5R0J475M050BC)
I
vyl ] XC9281 ||
XC9282
0 1 10 100 1000

Output Current: loyr (MA)

Output Voltage: Vgyr (V)

Output Voltage: Voyr (V)

Ripple Voltage: Vr(mV)

3.63
3.57
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3.45
3.39
3.33
3.27
3.21
3.15
3.09
3.03
2.97

XC9281B33D(V oyr=3.3V, f osc=4MHz)

L = 1.0pH(DFEL8SAN1IROMGOL)
Ci = 4. 7uF(GRMO35R60J475ME15)
C. = 4.7uF(GRMO35R60J475ME15)

| Vin=5.0,5

.5V

0.1

3.63
3.57

1

10 100

Output Current: loyr (MA)

XC9282B33D(V 0yr=3.3V, f osc=4MHz)
L = 1.0pH(DFEL8SANIROMGOL)

Ci = 4.7UF(GRMO35R60J475MEL5)
C, = 4.7uF(GRMO35R60J475ME15)

1000
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Output Current: loyr (MA)

1000

XC9281B10D/XCI282B10D(V our=1.0V, fosc=4MHz)
L = 1.0pH(DFE18SAN1IROMGOL)

Ci = 4.7uF(GRMO35R60J475ME1L5)
C, = 4.7uF(C1005X5R0J475M050BC)
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Output Current: loyr (MA)
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XC9281/XC9282

(3) Ripple Voltage vs. Output Current (Continued)

Ripple Voltage: Vr(mV)

Ripple Voltage: Vr(mV)

XC9281B18E/XCI282B18E(V 0yr=1.8V, fosc=6MHz)

L = 0.47uH(DFE18SANR47MGOL)
Ciy = 4.7uF(GRMO35R60J475ME15)
C, = 4.7uF(C1005X5R0J475M050BC)

100
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10

0

Vin=3.7V

XC9281
XC9282
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Output Current: loyr (MA)

10
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XC9281B33E/XC9282B33E(V nr=3.3V, fsc=6MHz)
L = 0.47pH(DFEL8SANRA7MGOL)

Ci = 4.7uF(GRMO35R60J475MELS)
C, = 4.7uF(C1005X5R0J475M050BC)
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V=5.0V
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Output Current: loyr (MA)

10
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(4) Output Voltage vs. Ambient Temperature

Output Voltage: Vour (V)
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Ripple Voltage: Vr(mV)

UVLO Voltage: UVLO (V)

XC9281B18D/XCI282B18D(V our=1.8V, fosc=4MHz)
L = 1.0pH(DFE18SAN1IROMGOL)

Ci = 4.7uF(GRMO35R60J475MEL5)
C, = 4.7uF(C1005X5R0J475M050BC)
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XC9281B33D/XCI282B33D(V v +=3.3V, fosc=4MHz)
L = 1.0pH(DFE18SAN1IROMGOL)

Ci = 4.7pF(GRMO35R60J475ME15)
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(5) UVLO Voltage vs. Ambient Temperature

XC9281B18E/XCI281B18D(V our=1.8V)
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XC9281/XC9282

(6) Quiescent Current vs. Ambient Temperature

XC9281B18E/XC9281B18D(V oyr=1.8V)

1000 | |
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S 500 V=5.0V | V,=3.6V
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€ 400 = —
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2 300
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C 100
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(7) Stand-by Current vs. Ambient Temperature
XC9282B18E/XC9282B18D(V our=1.8V)
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Cin = 4.7uF(GRMO35R60J475MEL5)
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(8) Oscillation Frequency vs. Output Current

Oscillation Fregency: fosc (MHz)

Oscillation Fregency: fosc (MHz)

XC9281BO8E(V our=0.8V, fosc=6MHz)
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XC9281/XC9282

(8) Oscillation Frequency vs. Output Current (Continued)

6.0
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5.0
4.5
4.0
35
3.0
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2.0

Oscillation Fregency: fosc (MHz)

6.0
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Oscillation Fregency: fosc (MHz)

XC9281B08D(V oyr=0.8V, fosc=4MHz)
L = 1.0uH(DFE18SAN1ROMGOL)

Cu = 4.7uF(GRMO35R60J475MELS)
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(10) Nch Driver ON Resistance vs. Ambient Temperature

XC9281B18EOR/XCI281B18DOR(V o r=1.8V)
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(9) Pch Driver ON Resistance vs. Ambient Temperature

Lx SW Pch ON Resistance: R . (Y )
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(11) LXSW’H” Leakage Current vs. Ambient Temperature

LxSW’H’ Leakage Current: I ca¢ (HA)
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XC9281/XC9282

(12) LXSW’L” Leakage Current vs. Ambient Temperature

XC9282B18E/XC9282B18D(V oyr=1.8V)

10.0
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(14) CE’L” Voltage vs. Ambient Temperature
XC9282B18E/XC9282B18D(V our=1.8V)
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(16)Soft-Start Time vs. Ambient Temperature
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Ambient Temperature: Ta (© )

(13) CE”H” Voltage vs. Ambient Temperature
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(15) Current Limit vs. Ambient Temperature
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(17) C_ Discharge Resistance vs. Ambient Temperature
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XC9281/XC9282

(18) Load Transient Respones
XC9281B10E (Voyr = 1.0V, fosc = 6MHz)
V= 5.0V
lour = 1MA K 300mA (t;, t; = 5us)
L = 0.47uH(MIPSCZ1005DR47T)
Cyy = 4.7uF(GRM035R60J475MEL5)
C, = 4.7uF(C1005X5R0J475M050BC)

XC9282B10E (Vour =1.0V, fosc = 6MHZ)

Vi =5.0V

lour = 1MA K 300mA (t,, t; = 5us)

L = 0.47uH(MIPSCZ1005DRA7T)

Ci = 4.7uF(GRMO35R60J475ME15)
C, = 4.7pF(C1005X5R0J475M050BC)

JE ) /A~ ©)n D) i JE ) ol | ©) O S
lout:300MA louT:300MA
lout:1IMA g lour:IMA .
) “VOUT:SOmV/diV . VOUT:SOmV/diV
200ps/div--- 200ps/div---
XC9281B18E (Voyr =1.8V, fosc = 6MHz) XC9282B18E (Voyr =1.8V, fosc = 6MHz)
Viy=5.0V Vi =5.0V
lour =1MA K 300mA (t, t = 5us) lour = 1MA K 300mA (t, t = 5us)
L = 0.47pH(MIPSCZ1005DR47T) L = 0.47pH(MIPSCZ1005DR47T)
Ci = 4.7uF(GRMO35R60J475MEL5) Ci = 4.7uF(GRMO35R60J475MEL5)
C, = 4.7uF(C1005X5R03475M050BC) C, = 4.7uF(C1005X5R0J475M050BC)
)Is ) ] = D) o)l = s )2 =~ D) o)) == I
loyT:300mMA lout:300mMA
“lout:IMA B T lour:lmA |
“"Vout:50mV/div " Voyr:50mVidiv
XC9281B33E (Vour =3.3V, fosc = 6MHz) XC9282B33E (Vour =3.3V, fosc = 6MHz)
Viy=5.0V Viy=5.0V
lour =1mA K 300mA (t, t = 5us) lour =1mA K 300mA (t, t; = 5us)
L = 0.47pH(MIPSCZ1005DRA47T) L = 0.47pH(MIPSCZ1005DRA47T)
Cin =4.7uF(GRMO35R60J475ME1L5) Ci = 4.7uF(GRMO35R60J475MEL5)
C, =4.7uF(C1005X5R0J475M050BC) C, = 4.7uF(C1005X5R0J475M050BC)
)= ) ) = D) o)l = s )2 =~ D) o)) == I
lour:300MA lour:300mMA
T lout:IMA “loyr:ImA
= =
“Vour:50mVidiv “ Vour:50mVidiv
200ps/div-- 200ps/div....

TOIREX
27131



XC9281/XC9282

(18) Load Transient Respones(Continued)
XC9281B10D (Vour = 1.0V, fosc = 4MHz)
V= 5.0V
lour =1mA K 300mA (t, t; = 5us)
L = 1.0pyH(MCEE1005T1ROMHN)
n = 4.7uF(GRMO35R60J475MEL5)
C, = 4.7uF(C1005X5R0J475M050BC)

XC9282B10D (Vour = 1.0V, fose = 4MHz)
Vin=5.0V
lour = 1MA K 300mA (t, t = 5us)
L = 1.0pH(MCEE1005TIROMHN)
« = 4.7uF(GRMO35R60J475MEL5)
C, = 4.7uF(C1005X5R0J475M050BC)
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)l )|~ | ©) D)) ) D)4~ ©) D)/ B
louT:300MA lout:300mMA
lout:1IMA : lout:1IMA g
¥ v
“Vour:50mV/div - :50mV/div
200ps/div--- 200ps/div-—-1
; B ; I
XC9281B18D (Vour = 1.8V, fosc = 4MHz) XC9282B18D (Vour = 1.8V, fosc = 4MHz)
Viy=5.0V Viy=5.0V
lour = 1mA K 300mA (t, t; = 5us) lour =1mA K 300mA (t, t = 5us)
L = 1.0pH(MCEE1005T1ROMHN) L = 1.0puH(MCEE1005T1ROMHN)
Ciy = 4.7uF(GRMO35R60J475MEL5) Cin = 4.7uF(GRMO35R60J475MEL5)
C, = 4.7uF(C1005X5R0J475M050BC) C, = 4.7uF(C1005X5R0J475M050BC)
)i = gl Dlsi D) o EEIE gl_ )i Z)R-"IWQ 3P 4)%"Wﬂ_
loyT:300mMA lour:300mMA
“lout:IMA B " loutiImA B
¥ ¥
“"Vout:50mV/div - Vout:50m V/div N
[_ .
; B ; I
XC9281B33D (Vour = 3.3V, fosc = 4AMHz) XC9282B33D (Voyr = 3.3V, fosc = 4MHz)
Viy= 5.0V Viy=5.0V
lour =1mA K 300mA (t, t = 5us) lour =1mA K 300mA (t,, t; = 5us)
L = 1.0uH(MCEE1005T1ROMHN) L = 1.0pH(MCEEL005T1ROMHN)
Cin =4.7uF(GRMO35R60J475MEL5) C = 4.7uF(GRMO35R60J475MEL5)
C. = 4.7uF(C1005X5R03475M050BC) C, = 4.7uF(C1005X5R0J475M050BC)
)i 0 - ©x D) SR ) D B~ ) D) i~
lour:300mMA loyT:300MA
T oyt IMA B “louT:IMA i
¥ ¥
“Vour:50mVidiv [ Vour:50mV/div
200ps/div-- 200ps/div.....
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XC9281/XC9282

www.torex.co.jp/technical-support/packages/ & «. 9 oot ™9

PACKAGE OUTLIN / LAND PATTERN THERMAL CHARACTERISTICS
LGA-6B01 LGA-6B01 PKG JESD51-7 Board LGA-6B01 Power Dissipation
WLP-5-06 WLP-5-06 PKG JESD51-7 Board WLP-5-06 Power Dissipation
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http://www.torex.co.jp/technical-support/packages/
https://www.torex.co.jp/file/LGA-6B01/LGA-6B01-pkg.pdf
https://www.torex.co.jp/file/LGA-6B01/LGA-6B01-pd-j.pdf
https://www.torex.co.jp/file/WLP-5-06/WLP-5-06-pkg.pdf
https://www.torex.co.jp/file/WLP-5-06/WLP-5-06-pd-j.pdf

XC9281/XC9282

o LGA-6BO1/WLP-5-06

LGA-6B01

8 XC9281******.G

9 XC9282******.G

Type 2

A XC928*A*0E**-G  XC928*A*9E**-G

B 6.0MHz XC928*B*0E**-G XC928*B*9E**-G

C XCO928*A*AE**-G  XC928*A*ME**-G

D XC928*B*AE**-G XC928*B*ME**-G

E XC928*A*0D**-G  XC928*A*9D**-G

F XC928*B*0D**-G  XC928*B*9D**-G

H 4.0MHz XC928*A*AD**-G  XC928*A*MD**-G

K XC928*B*AD**-G XC928*B*MD**-G
M)

0 0.7 0.75 XC928**07/0K***-G

1 0.8 0.85 XC928**08/0L***-G

2 0.9 0.95 XC928**09/0M***-G

3 1.0 1.05 XC928**10/1A***-G

4 1.1 1.15 XC928**11/1B***-G

5 1.2 1.25 XC928**12/1C***-G

6 1.3 1.35 XC928**13/1D***-G

7 1.4 1.45 XC928**14/1E***-G

8 15 1.55 XC928**15/1F**-G

9 1.6 1.65 XC928**16/1H***-G

A 1.7 1.75 XC928**17/1K***-G

B 1.8 1.85 XC928**18/1L***-G

C 1.9 1.95 XC928**19/1M***-G

D 2.0 2.05 XC928**20/2A***-G

E 2.1 2.15 XC928**21/2B**-G

F 2.2 2.25 XC928**22/2C***-G

H 2.3 2.35 XC928**23/2D***-G

K 2.4 2.45 XC928**24/2E**-G

L 25 2.55 XC928**25/2F***-G

M 2.6 2.65 XC928**26/2H***-G

N 2.7 2.75 XC928**27/2K***-G

P 2.8 2.85 XC928**28/2L***-G

R 29 2.95 XC928**29/2M***-G

S 3.0 3.05 XC928**30/3A***-G

T 3.1 3.15 XC928**31/3B***-G

0] 3.2 3.25 XC928**32/3C***-G

\Y 3.3 3.35 XC928**33/3D***-G

X 3.4 3.45 XC928**34/3E***-G

Y 3.5 3.55 XC928**35/3F***-G

z 3.6 - XC928*+36E**-G
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