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HA16167A DC/DC CR
/ (0.5V + 1%)
e CR ( )
° DC 45V 145V
° TSSOP-20
° 0.5V + 1%
. ON/OFF
[ ]
[ ]
[ ]
. MOS
[ ]
[ ]
. MOS (GH) 1.79/ 0.80
MOS (GL) 1.5Q/ 0.5Q
. ESR
[ ]
e POL (Point of Load)
[ ]
e DDR, XDR
vdd
& CRZ4— K4
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T BOOT GH T Y
GND TT L VOoUT
@—Tp' LX e 00 T *
M2/ EY =R c=—!
—[]vm GL e % !
HA16167A ; EZZ
p ON/OFF CRFB 7_17
GND VFB
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HA16167A

AVTYIRI—Y

BOOT| 1 | 20| GH
VREG( 2 | 19]LX
VIN[ 3 ] 18]GL
ILIM[ 4 | 17|PGND
RDT[ 5 | 16 |PGND
ON/OFF[ 6 | 15|CRFB
SYNC[ 7 | 14]|VFB
CTML[ 8 | 13]comp
css[ 9] 12]TRKIN
AGND[10 11]VREF
(EmER)
No.
1 BOOT
2 VREG 5V
3 VIN IC
4 ILIM
5 RDT
6 ON/OFF ON/OFF
7 SYNC
8 CTML
9 CSS
10 AGND GND
11 VREF
12 TRKIN
13 COMP
14 VFB
15 CRFB CR
16 PGND GND
17 PGND GND
18 GL MOsS
19 LX
20 GH MOS
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HA16167A
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HA16167A

(Ta= 25°C)
Vin -0.3 +16 \Y, 1
vdd Vpin-vin -0.3 *Vin+0.3" \ 1,2
Vreg Vpin-Vreg -0.3 "Vreg +0.3" \Y 1,3
BOOT Vboot “VIx—-0.3" “VIx + 6" \Y;
GH Vgh “VIx—0.3" *“Vboot + 0.3" \Y,
ILIM Vilim “Vin-6" “Vin+0.3” Y, 4
PGND Vpgnd -0.3 +0.3 \Y, 1
VREG Isource-vreg =30 mA 5
VREF Isource-vref -3 mA 5
Tj-orp -40 +125 °C 6
Tstg -55 +150 °C
1. AGND
2. vdd VIN, ON/OFF
3. Vreg REG, RDT, SYNC, CTML, CSS, CREF, TRKIN, COMP, VFB, CRFB, GL
4, “Vin — 6V” -0.3Vv
5. IC (+) &
6. TSSOP-20 6ja = 163°C/W
40 x 40 x 1.6 [mm] 10%
RJJO3F0217-0300 Rev.3.00 2008.06.20 RENESAS
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HA16167A

( Ta=25°C, Vdd = 12V, ON/OFF = VIN, TRKIN = VREF, VFB = VREF,
Cvin = 10.1pF, Cvreg = 0.1uF, Cvref = 0.1pF, Choot = 0.1uF, Rilim = 33kQ, Rdt = 10kQ)
Min Typ Max
Supply Input voltage range vdd 4.5 — 145 Vv
Operating current lope — 3.6 6.0 mA No switching
Shutdown current Ishdn — 20 50 pA ON/OFF =0V
UvL UVL high threshold VH-uvl 3.40 3.82 4.20 \% VIN= VREG
(VREG UVL) | UVL low threshold VL-uvl 2.90 3.24 3.60 V | VIN= VREG
UVL hysteresis Vhys-uvl 0.5 0.6 0.7 Vv
Voltage Output voltage Vreg 5.00 5.25 5.50 \% Ireg = 0OmA
regulator Load regulation Vreg-load — 2 20 mV Ireg=-1mA -10mA
(VREG) Temperature stability AVreg/ATa — +60 — ppm/° | Ta=-40°C +85°C 1
Reference Reference voltage Vref 0.495 0.500 0.505 \%
voltage Temperature stability AVref/ATa — +30 — ppm/° | Ta=-40°C +85°C 1
(VREF)
Hysteresis Hysteresis window Vhys-comp — 2.3 — % % of Vcomp 1
comparator Delay CRFB to GH td-GH — 35 — ns (internal signal) 1,2
Delay CRFB to GL td-GL — 35 - ns (internal signal) 1,2
COMP max-setup voltage | Vcomp-max — — 2.5 Vv 1,3
CRFB pin min-resistor Rcrfb-min 40 — — kQ 1,4
ON/OFF ON threshold Von 2.00 2.34 2.70 V
control OFF threshold Voff 0.90 121 1.50 vV
ON/OFF detect delay td-onoff — 10 — us 1
Soft start Source current Isou-css =15 -11 -5 A CSS =0V
Sink current Isink-css 3 55 8 pA CSS =1V
Thermal Thermal shutdown high TSD-Hi — 165 — °C
shutdown Thermal shutdown low TSD-Lo — 130 — °C 1
Synchronous | Sync high voltage Vsync-hi — VREG — \% 1
drive x 213
Sync low voltage Vsync-lo — VREG — \% 1
x 1/3
Over voltage | FB OVP threshold Vovpl — TRKIN — vV TRKIN = 0.5V 1
protection x 114%
CRFB OVP threshold Vovp2 — COMP — \Y COMP =1V 1
+15
Timer latch Source current Isou-ilim -35 -25 -1.9 pA CTML =0V
Timer latch threshold Vtml 1.16 1.26 1.36 \%
Over current | Sink current Isink-ilim 9 12 15 pA ILIM = 11.6V
protection Temperature coefficient AILIM/ATa — 3800 — ppm/° 1
Gate driver GH minimum pulse wide tongh-min — 150 — ns 1
GL minimum pulse wide tongl-min — 550 — ns 1
GH source resistor Rp-gh 0.5 1.7 2.9 Q Igh = 10mA load
GH sink resistor Rn-gh 0.2 0.8 1.4 Q Igh = —-10mA load
GL source resistor Rp-gl 0.5 15 25 Q Igl = 10mA load
GL sink resistor Rn-gl 0.2 0.5 0.8 Q Igl = -=10mA load
1.
2. 7
3. COMP
COMP 15
4. CRFB
( )
RJJO3F0217-0300 Rev.3.00 2008.06.20 REN ESNS
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HA16167A

( Ta= 25°C, Vdd = 12V, ON/OFF = VIN, TRKIN = VREF, VFB = VREF,
Cvin = 10.1pF, Cvreg = 0.1uF, Cvref = 0.1pF, Choot = 0.1uF, Rilim = 33kQ), Rdt = 10kQ)
Min Typ Max
Dead Time Dead time LX to GL tpdGHL 2 5 10 ns 2
(RDT) Dead time GL to GH tpdGLH 10 — 100 ns | Adjustable by RDT 1,2,3
tpdGLH at Rdt 10kQ tpdGLH_10k 13 19 25 ns | Rdt=10kQ 2,3
tpdGLH at Rdt 68kQ tpdGLH_68k 55 75 95 ns Rdt = 68kQ 2,3
Error Source current Vea-sou —2300 —-1600 —-1000 pA Measure: COMP at 2V
amplifier TRKIN = 0.5V,
FB = 0.49VvV
Sink current Vea-sink 320 450 580 A Measure: COMP at 2V
TRKIN = 0.5V,
FB = 0.51V
Boot strap UVL2 high threshold VH-uvI2 3.0 3.4 3.8 \% Between BOOT and LX
UVL2 low threshold VL-uvi2 2.5 2.9 3.3 \% Between BOOT and LX
Internal SBD VF VF-boot 0.2 0.3 0.4 \% Iboot = -1mA
1.
2. 7
3. RDT
120
100 >
i RDT = nggﬂ ] {
80 /
« r /
5 L
i pd
é 60 i /
2 - | RDT = 10kQ | /
i / .
40 I / Adjustable range
- 10ns~100ns
20 ,/ ¢
O\\\\\\\\\\\\\\\\\\\\\\\\\\\ T ) Iy
0 10 20 30 40 50 60 70 80 90 100 110 120
RDT Resistor (kQ)
2 tpdGLH  RDT ( )
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HA16167A
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HA16167A
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HA16167A
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HA16167A

HAOVPE L U/ A B4 EMOSEEIR{REMEE (OVP2)
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HA16167A

#1: BOOT
MOS FET GH ON MOS FET
IC VREG
0.033uF 10uF BOOT-LX
#2: VREG
5V
0.1uF 33uF GND
UvVL 3.82V (Typ) IC  ON 3.24V (Typ)
IC OFF
#3: VIN
10uF GND
#4: ILIM
MOS GH ON LX ILIM
VIN-ILIM
MOS FET - Ids_hi Ron_hi
“GH ON LX "

(Ids_hi x Ron_hi) > (Rilim x lilim) [V]

#5: RDT
MOS OFF —» MOSON tpdGLH
6 2 tpdGLH RDT ( )
GND
#6: ON/OFF
ON/OFF
VIN
234V (Typ) VREG Enable 1.21V (Typ) IC OFF(=UVL)
RJJO3F0217-0300 Rev.3.00 2008.06.20 RENESAS

Page 11 of 17



HA16167A

#7: SYNC
OPEN/GND
SYNC CRFB
14
— L VREG x2/3
SYNC J VREG x 1/3
COMP
CRFB —>
COMP hys
@OOO) > rremineeeeeeepenses s
PWM
(CODD)
3 SYNC
#8: CTML
GND
Tml_min
Tm|_min - M [S]
Ictml
CTML
Tml_min
#9: CSS
ov VREG COMP CSS
tss
= el -E
tss = Css x (VcompZE #fiE) -
Isou_css
COMP
COMP 15
#10: AGND
GND
GND
RJJO3F0217-0300 Rev.3.00 2008.06.20 RENES nS
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HA16167A

#11: VREF
0.5v
0.5V £1%

GND 0.02 1uF

#12: TRKIN

#13: COMP

0.1uF GND

CR
COMP

#14: VFB

TRKIN

#15: CRFB
CR

14

#16, 17: PGND

GL GND

#18: GL
MQOS FET
Nch MOS FET

#19: LX

GH

#20: GH
MOS FET
Nch MOS FET

TRKIN

COMP

15

AGND

100pA

VREF

TRKIN

15

CRFB

RJJO3F0217-0300 Rev.3.00 2008.06.20

Page 13 of 17

RENESAS



HA16167A

HA16167A
7 CRFB
COMP
CR
¢ VOUT x (VIN - VOUT) (2]
VIN x Vhys x R x C
Vhys: CRFB COMP
R C:L CRFB
[ ]
[ ]
CRFB (td-GH, td-GL) (tpdGLH, tpdGHL)
MOS FET ( tpdGHL ) CRFB
GH GL ON IC
1.3MHz
VIN
@ .
I—[ -
VIN GH L
GND (&% L) vout
ij B T @

M2 R C
HA16167A GL

VCIL[ COMP crrB| |———
GND
LJ”—[GND RDT:|—§7 ﬁw;—@
Rdt

4
VIN =12V, VOUT =1V, L = 0.2uH, R = 82k, C = 1000pF, RDT = 10k€2, MOS FET = HAT2168H,
MOS FET = HAT2165H 500kHz
RJJO3F0217-0300 Rev.3.00 2008.06.20 RENESAS
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HA16167A

IC CR COMP CRFB
COMP 25V
5
1) 25V
COMP
R1 R2 VFB Rcf2
VFB TRKIN
( :TRKIN=VREF TRKIN VREF )
R1 + R2
VOUT = TRKIN x = 2
ou X Ro
CRFB = COMP = VOUT
) 25V
1 R1 R2 VFB CRFB 25V
COMP
CRFB Rcf1, Ref2 COMP
CRFB GND
R1 + R2
VOUT = TRKIN x =~
“TR2
, , Rcf2 (R1 + R2) x Rcf2
CRFB = COMP = VOUT x = 2~ = TRKIN
“Refl + Ref2 " R2 x (Rcfl + Rcf2)
Rcfl x Ref2 x VOUT x (VIN — VOUT
fo ( ) [Hz] [*5%=(E)
{(VIN = VOUT) + Rcf x Ref2 x VOUT} x Vhys x (RcfL + Ref2) x C
VOUT
+
R1
—-Co
R2 GND

RJJO3F0217-0300 Rev.3.00 2008.06.20
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HA16167A

JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ] |
P-TSSOP20-4.4x6.5-0.65 | PTSP0020JB-A |  TTP-20DAV |  0.07g |

NOTE

1. DIMENSIONS"*1 (Nom)"AND"*2"
DO NOT INCLUDE MOLD FLASH.

2. DIMENSION"3"DOES NOT
INCLUDE TRIM OFFSET.

20 1

Terminal cross section
( Ni/Pd/Au plating )

Index mark

|

H H H H L H L Dimension in Millimeters
i \\\) symbol [ Min | Nom| Max
: 10 D | — |6.50] 6.80
z ‘E 2 me L E | — |440| —
A | — | — | —
A1 | 0.03] 0.07 | 0.10
Al — | — 110
bp [0.15] 0.20] 0.25
L (S e [0151.0201 02
0 ¢ 10.10)0.15]0.20

< LL,\} c1 —
0 0° | — 8°
Detail F He | 6.20 | 6.40 | 6.60
€ | — 065 —
X | — | — 1013
y — | — 1010
Z | — | — | 065
L 04 | 05| 0.6
Li | — 10| —
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