APW8858

Anpec B

Wide Input 5.4V to 21V Power Management IC(PMIC) for High Performance Com-

puting Applications

1.General Description

The APW8858 is a Power Management IC (PMIC) de-
signed to provide complete Power Management solution
for Intel GLK(*) plateform applications. The IC operates
from a single supply voltage of 5.4V to 21V allowing it to
be used in 2 Cell to 4 Cell battery applications. The
APW8858 is designed to provide maximum number of
regulators in the smallest available cost effective package.
Included in the IC are; Four Switching Buck controllers
for 5V and 3.3V system voltages as well as VDDQ and
VCCRAM, Two LDOs for variety of applications such as
memory VTT and VPP(V25U), Tow internal high frequency
3A Buck regulators typically used for 1.8V and 1.2V sup-
ply and One load switch(V18U). The PWM controllers use
the ANPEC cost effective external Power Blocks APW870x
family for minimum pin interface with the PMIC, while
providing output currents of up to 25A capability.

The IC is equipped with all the standard protection fea-
tures such as over current, over voltage and internal un-
der voltage lock out protection as well as thermal SD.

The serial interface is an 12C communication interface
which allows supply sequencing as well as controlled
margining of ramp up and ramp down of all supplies to
optimize battery power consumption. The I2C interface
also allows for adjustability of Soft Start, Forced PWM/
Auto PFM/PWM, power sequencing as well output dis-
charge and IRQ.

The IC is offered in a small TQFN, 5x5-40L package for
best thermal performance while optimizing the cost.

(*)Intel Trade mark

2.Applications

High Performance Notebook and Ultra Notebook
2 Cell Tablet Applications
High Performance Digital Signage

3.Features

B Voltage Rail
Provide 4 Buck Single Phase PWM Controllers
- VR1(VNN) 0.5V ~ 1.45V, 5A peak
- VR2(VCCGI) 0.5V ~ 1.45V, 25A peak
- VR3(VCCRAM) 1.05V ~ 1.1V, 4.5A peak
- VR6(VDDQ) 1.1V/1.15V1.2V/1.35V, 7A peak
Provide 2 Buck Single Phase PWM Converters
- VR4(V1P8A) 1.8V ~ 1.88V, 3A peak
- VR5(V1P2A) 1.1V ~ 1.24V, 2.5A peak
Provide 2 LDO Outputs
- VR7(VTT) 0.5*VDDQ, 0.6A continuous
- VR8(VPP) 2.5V, 1A continuous
Provide 1 Load Switche
- VR8(V18U) 1.8V, 1A continuous

B Power Management Controller
Support G3, S5/S4, S3, S0, DS5, DS4, DS3, and S0ix
states
POK and IRQ Signal for VR power state:
PCH_PWROK, RSM_RST# and IRQ#

Support Several Memory Types: DDR3L, DDRA4,
LPDDRS3, LPDDR4, DDR4RS, DDR4E, 3DXPoint

B Communication Interface
12C Interface for SoC Access

Support Bit Rate 0.4MBit/s and 1MBit/s

B Builtin Current limit, Over Voltage protection and
Over temperature protection

B TQFN5x5-40 Package.

ANPEC reserves the right to make changes to improve reliability or manufacturability without notice, and
advise customers to obtain the latest version of relevant information to verify before placing orders.
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4.0rdering and Marking Information

APWS8858 D D D D D D _ D D D PI’OdU('j‘t Code .
_l: Omited or -01, -02, -03 or -04, see below table for details
Assembly Material Package Code
QB : TQFN 5x5-40

Handling Code . -
Operating Ambient Temperature Range
Temperature Range | :-40to 85°C

Package Code Handling Code

TR : Tape & Reel
P .
roduct Code Assembly Material

G : Halogen and Lead Free Device

a a
01
APW8858QBI : APW 8858 X - Date Code APW8858-01QBI: | APW 8858 X - Date Code
XXXXX XXXXX
] ]
a o a3
APWB8858-02QBI : | APW 8858 X - Date Code APWB8858-03QBI : | APW 8858 X - Date Code
XXXXX XXXXX
] ]
ar o
APW8858-04QBI: | APW 8858 X - Date Code
XXXXX
n

Note: ANPEC lead-free products contain molding compounds/die attach materials and 100% matte tin plate termination finish; which
are fully compliant with RoHS. ANPEC lead-free products meet or exceed the lead-free requirements of IPC/JEDEC J-STD-020D for
MSL classification at lead-free peak reflow temperature. ANPEC defines “Green” to mean lead-free (RoHS compliant) and halogen
free (Br or Cl does not exceed 900ppm by weight in homogeneous material and total of Br and ClI does not exceed 1500ppm by
weight).

Part Number Description
APW 8858 QBI All VRs are enabled
APW 8858-01QBI VNN and VCCGI are disabled
APW 8858-02Q Bl V1P 2Ais disabled. V1P2A power rail is supplied by VDDQ via external circuitry. VDDQ'’s timing is
different from APW8858QBI
APW 8858-03QBI VCCRAM is disabled. VCCRAM power rail is mergedinto VNN power rail. VNN'’s voltage is fixed at
1.05V and not adjustable.
APW 8858-04QBI 1. V1P2A is disabled. V1P2A power rail is supplied by VDDQ via external circuitry. VDDQ’s timing is
different from APW 8858 QBI
2. VCCRAM is disabled. VCCRAM power rail is merged into VNN power rail. VNN'’s voltage is fixed
at 1.05V and not adjustable.
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5.Pin Configuration

[9] vecar_pwm
[8] veeal_ren
[&] vecai_Fep
[8] vecel_csp
[8] vecai_csn
[8] veeai_pis
[&] vecram_FeP

[B] vnn_rep
[$] vnn_FeN
[8] van_Pwm

@)
VDDQ_PWM [ 1| [30] veear_tL
VDDQ_SEL Z| @ VCCRAM_PWM
vDDQ_FBP | 3 | P ‘i [28] vipsa_Lx
VIT_IN [4] l( | @ VIPBA_LX
|
vTT_ouT 5] [ PgN | [26] virea_in
VPP_SW_IN |6 | : : @ V1PSA_FBP
VPP_OUT 24| vip2a_Lx
ol | I [
vPP_LDO_IN | 8] e [23] viP2a_Lx
vee [9] [22] vip2a i
vsys 10] [21] vip2a_FeP
1| 2] [13] [14] [25] [i6] [27] [18] [19] [20]
@) [ | | | O = la)
=S5 29y 9 2 g o
g xg o0 0% S
u 2 T
T 3]
= a
3
TQFN 5x5-40 Ex (’)-S-éjd pad
Top View p

6.Absolute Maximum Ratings ®et»

Pin or Symbol Param eter Rating Unit
VSYS VSYS to PGND -0.3~28 \Y,
VCC, V1IP8A_IN, VIP2A_IN,
VCC, VIPBA_IN, VIP2A_IN, VTT_IN, VPP_LDO_IN, -0.310 6.5 \

VTT_IN, VPP_LDO_IN, VPP_SW_IN | ¥ onmcr " Bein

V1P8A LX, V1P2A_LX V1P8A _LX, VIP2A_LX to PGND -0.310 6.5 \%

VNN_FBP, VNN_FBN, V3V3_FBP,
VCCGI_FBP, VCCGI_FBN,
VCCGI_CSP, VCCGI_CSN,

VNN_FBP, VNN_FBN, V3V3_FBP,
VCCGI_ FBP, VCCGI_ FBN, VCCGI_

P,V | N, VCCRAM_FBP, -0. . \%
cs \'/lgé:AG _FI(S:IE \/’lPCZi FBP ' VCCRAM_FBP, V1IP8A_FBP, 0310065
_VDDé FBP ' V1P2A_FBP,VDDQ_FBPto
- PGND
VNN_PWM, VCCGI_PWM
VNN_PWM, VCCGI_PWM, = ! = Y }
VCCRAM_PWM, VDDQ_PWM VCCRAM_PWM, VDDQ_PWM to 0.3 t0 6.5 \%
PGND
All Other Pins All Other Pins to PGND -0.3t0 6.5 \%
T, Junction Temperature 150 °’c
Tste Storage Temperature -65 ~ 150 °c
Toor Maximum Lead Soldering 260 oc

Temperature(10 Seconds)

Note 1: 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 under "recom-
mended operating conditions” is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device
reliability.

Copyright & ANPEC Electronics Corp. 5 WWw_anpec_com tw
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7.Thermal Characteristics

Symbol Parameter Typical Value Unit
dsa Junction-to-Ambient Resistance in free air (Note 2) 43 ‘cw
dac Junction-to-Case Resistanceinfree air 5 ‘cw

Note2: g,, is measured with the component mounted on a JESD-51-7 high effective thermal conductivity test board in free air.

8.Recommended Operating Conditions®ets

Symbol Parameter Range Unit
Vysys System Rail From Battery Management Unit 54~21 \%
Vvee VCC Supply Voltage 45~5.5 \%

V vipga N V1P8A Regulator Input Voltage 3~55 \%

V vip2a N V1P2A Regulator Input Voltage 3~55 \%

Vpp DO IN GATEL1 LDO Input Voltage Vv3p3a V

Vep sw N GATEL Load Switch Input Voltage Vvipsa \%

SLP_SO_L Input Low Voltage 0~0.4 \%

VsiLp_so# -

SLP_SO_L Input High Voltage 1.2~3.3 \%
SLP_S3_L Input Low Voltage 0~0.4 \%

VsiLp sa# -

SLP_S3_L Input High Voltage 1.2~3.3 \%
SLP_S4_L Input Low Voltage 0~0.4 \%

VsiLp_sa# -

SLP_S4_L Input High Voltage 1.2~3.3 \%
PMIC_EN Input Low Voltage 0~04 \%

Vemic_EN -

PMIC_EN Input High Voltage 1.2~33 \%

THERMTRIP# Input Low Voltage 0~04 \%
VTHERMTRIP# -

THERMTRIP# Input High Voltage 1.2~3.3 \%

VRSMiRST# RSM_RST# Pull ngh Voltage 1.8 ~3.3 \Y

VPCH_PWROK PCH_PW ROK Pull ngh Voltage 1.8 ~3.3 \Y%
Viro# IRQ Pull High Voltage 1.8~3.3 \%
Ta Ambient Temperature -40 ~ 85 °’c
T, Junction Temperature -40 ~ 125 °c
Note 3: Refer to the typical application circuit.
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9.Block Diagram

VNN_FBN ’J"

RegOxA1[3:2] VCCGI_FBN

Bo] veeal_LL

s

== DVS Slew
B Rate Control|
VNN_FBP [a0}-¢ —1—1 vee
0.9Viwn
9 M 1
VNN_POK UV m Reg0x20[6:0] RegOxA2[3:2] 34 vceal_csp
= [SS Ramp VCCGI_CSN
~N RegOxA1[3:2]
d L3V e 3125mVins 1 1 - [35) vecal_FeP
Generator| L] Clock Generator Regrati1d] - @ 0.9"Vvecal
0.3/0.5/0.6/0.8Mhz 8 =
VNN_PwM [3g} | Regw2lf60] S - CCGI_POK
RESEN SS Ramp +E/7| soaw
SLP_So# RegOXA2[3:2] .
Discharge] 3.125mvims 13%Vuccal | 32] vecal Dis
Controller PWM
1 RegOxA2[1:0] Clock Generator | i, ¢ Generator
PMIC_EN [11 eg0KA2(1:01=* 0.3/0.5/0.6/0.8Mhz,
Ve 7] vecal PwM
vsy VSYS_UVLO VR_EN SLp_s3# i 5 -
S PCH_PWROK:
RegOx40[3:2]
SLP_S0#— TPV
RegOxA3[3:2] -D\scharge
Controller|
vee :
[9] Reg0x22(3:2} —1 #f31] vccram FeP
RSR_RST# $roegey| 09 Vueonan
VCCRAM_POK]
PCH_PWROK -
12CDATA oo} 2 1 RegOxA3[5:4] 'leUVF’lOVP
12CCLK + o
SLP_SO_L Controller o
UL Forced PWM_Autoj
SLP_S3_L RegOx22[1] - MODE
Stpsa L 4 PFM/PWM Select 1.3*Vuccran !l
reqoxaa(ios| ClOCK Generator | b PWM
Ca0ASILOIY 1 310 5/0.6/0.8Mhz, (Generator 29] VCCRAM_PWM
_unncuon Temp. Eg%‘c VTT_POK J]""'
junction Temp. > N RegOXA0[5:4]
1P8A OCP SLP—S::[P =
1P2A OCP = Discharge]
IRQ# E _UVLO Controller|
Forced PWM_Auto|
RegOSII bepypwi Select [ §MOPE e vipsa_IN
Clock Generator
[ E RegOAU(L01-+) § 310 5/0,6/0.8Mhz[ T

PWM

SS Ramp|Vipgavrerd Generator)if Gate
Reg0xA4[5:4] 1 25ms \'\I m Driver
DVS Slew
Rate Control
VNN_POKD >~ [pischarge
troll
VRE Conrorer] pegbxaoir:6]

-%.‘v‘. [25] vipea_FeP

0.9Vspanner —
R_EN =
RSM_RSTH# L 1P2A_POK V1P8A_POK
1PBA_POK 1.3%1poarer
| POK —

V1P8A LX

28 vipea_Lx

PCH_PWROK e

RegOx25[3:2]

— Forced PWM_Auto
RegOX26[11% Lo bl Seect [FIMODE 7 vip2a N
L
THERMTRIP#E-‘ ReqOxas[10]—] C1OCK Generator | &) o
Ca0ASILOI# 30 5/0.6/0.8Mhz PWM
3bit ADC
10m 3v-3.3v SS Ramp | Vipgavrert Generatori| Gate R3] viP2A_LX
L 25V-2.8V [5:4] 1 25ms Driver
vDDQ _ SEL [2}—* 15V~18V| | 24f viP2A_LXx
1v-1.
VPP_SW_IN Charge 0.55V-0, S RegOXAS[3:2] DVS Slew
Pump <0. * Rate Control VP
45mQ - 1N V1PBA_POK: Discharge]
VR_E L]y S
VPP_POK Reg0x26(3:2] C A il o
POK Re!ZD WA [o1] vip2a_FeP
vpp_ouT[: Vrer v 0.9Virpaner | R i
V1P2A_POK
1.3*Vipsarer

25U ON

SLP_S4_L

VPP_LDO_IN [€

@ e E
.
VDDQ_FBP

o | A
d VDDQ_POK
VTT_IN [4}—— SS Ramp) +E/
RegOxA6[3:2] =] [ 25ms 4 SpA
1.3%yoog |
[ Clock Generator LK GeF:\\Q/r’\aAtor
*10.3/0.5/0.6/0.8Mhz r
VIT_OUT [ qm {1] voog_Pwm
VPP_POK Reg0x413:2)
SLP_S4# )
Discharge]

Controller|
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10.Typical Application Circuit

10.1 Typical Application Circuit

vsys
(s4v= 21y

vee
(a5v-551)

vsvs vsvs
(sav21) o sav<2w)
cas s o 220
e o . A
c2
caoLca —Hn T Tooowe s s
T wone ook L L s o oo
= — caa 10 - 9 nF = =
- - IlnF
cnl Vsvs vee = o
veee! 0.1nF BST EN PVCC VCC) — VCCPVCC EN  VIN BS’ 0 VNN
v Bl VNN_PwM | (05V~145V@5A)
(0.5v-1.45v @25A) 0.36mH R VCCGI_PWM LF
<t I ocpe}
A LewLcolos swoo [ =ces
220ne T 220 T 22nE T o
I"” == cis
1€ o
52| Less Leso Lcan
o T22m= '—zanT 22nF veceel_ csp
LU T 21 vece! csn VNN_FBN
csa = R10 vn_Fep 2
25008 o8BWer1% | ccor ron -
- VSYS
ANA 3 {vecel_rep c13 (54v-21v)
R1L 22nF
LW 1% (NTC) VCCG! LL Keep L Enable LL function £l (R i
VCCGLLLL Keep H: Disable LL function R12
= S g, cs Las
vece! ois Teome Trome
VsAoraPaA = =
Q c16
% | pea = [VCCPVCCEN VINBST onF 2
PEA VeCRAM PWM (20 o, 1nt (LOSVIL V@ 3N45A)
css o
VIPBA & == nC == o 1 I 1 1
(Lavem 1nH 10nF s SMoD OCSET tA cir C18, c19 C20
<t 12 { vipaa X AcND__ocs pand| oy B L W W
A Lostos t
T e [ e [ aner Re =
£ = 51kW =
= . ocez
Vipea_FBp
VCCRAM_Fep
vep_sw N VSAGVIPIA
L_Cc60 _L.C59 vipza_IN |22
[~ 10nF T 10nF -
] - R o
- A PW 88 8 2324 1mH (12v@25A)
5 vipanix A
LcasLcas L cos
L —-zzm-—l—zzns-l-zm
van R
5 viP2a_Fap 2L
VPPLDO_ IN -
cosLce vsvs
10nF 10nF c21 (54v-21V)
s.Lpo 227
= o HHn
czs Lo
cz6 Tooe Taome
s e =
recek rzceix =
) = ca
rzcoaTA 12c0ATA = [VECPVCTEN VNGBS T L Voo
stp_s0¢ [ 2 fsip_os voog_pwm - - e
- - =
s
stp_s3# [ £ se s o
stpsas [ Stp_sis ST arne e T
rsw_RsT# <} 2w _re =
puic_en > PMIC EN
o
pen_pwrok <} PCH_PWROK ;
> 2 { ruerumries voDQ_Fap
1
or o . m VDDQ_SEL<0.4V :Issue Reset signal
VODQ_SELF—VAVA—] VDDQ_SEL=L1V :VDDQ=L1v, VP
= VDDQ_SEL-25V :VDDQ=12V, VPP
VTN
v oo PRI DRI 7 20 Sr2L SR2 e Lcs
2200 S 2. 2005 LW 5100 51k 510 SLWSs14W S 510 S 5160 oo T o
. (05v@0.58)
vIT_our
PanD
ca
ToRexs 0 T LonF

T
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10.2 Typical Application Circuit (APW8858-01)

VDDQ
(12v@7A)

vsys vee
(sav=21) (45V85v)
c1 c2
]:1# oo
10 9
vsys vee
38
Zlvecel_pPwm VNN_PWM
i VCCGI_csP 2
1 O VNN_FBN [
2
VNN_FBP [
2 vecel_Fan
VsYs
2 lveeal_rep 2(221"3F (5.4V - 21V)
5100 )|
2 voceru o Hi
w cua Lcis
2 veceipis i Toore o
V5 A or V3PAA IlnF = =
= c16
i = [vccrvccE N BST onf L2 VCCRAM
VIPEA_IN VCCRAM PWM |28 1 (LOSV/L1V@3AM4.5A)
6 Css APW8706 X —4 AR
virga Ne
8ve® nH 10nF SMoD OCSET| Lo Lcilciolcn
YL 228 | yvipea LX AcND__oce ponp| oo AT0F " 47nf | 470F | 470F
< A cwLcw Lo - ow
amnF | a7nF | a70F R4 =
- = s1kw =
= 2 ocs2
VIP8A_FBP o
VCCRAM_FBP
=1 vep_sw_IN VEAZ VIR
VGATEL —Lceo _L cso viP2a_ NP
(1.8V_25V@1A) 10nF 7T~ 10nF B L ca_l co " .
T 10nF T 10nF
VPP_OUT 10nF o a2
e Lca APW8858-01 =
T mnFT 10nF i
L casl caalcos
I ——2zm=——2zm=-|—22m=
Vv3P3A =
s vip2a_rep [
VPP_LDO_IN
cea_L ces vsys
10nF T 10nF [£24 5.4V ~21v)
s.Llpo  22nF
I ° i
cos —Lca
T o T 100F
12ceik [ 2 12cok =
12CDATA [ 2 1 12coaTa L4
sLp_so# [ 2 1 sip_sox vDDQ_PwWM - ,ﬁ"{i‘ ~
15
stp 53 [ sLp_sa Lcsr Locsolcss Lcas Loy
sLp_sa# [ 2 sip_sar 70k 47 TnF ] _a7F a7
13
RsM_RsT# & RSM_RST# =
puic_en > 1 b en
peH_pwrok <} 1 pen pwrok oces
" > 2 | 1er vopQ_Fep |
AL THERMTRIP# |
19
IRQ# y IRQ#
<3 , R VDDQ_SEL<0.4V : Issue Reset signal
VoDQ_SEL VvV VDDQ_SEL=1.1V :vDD(
= VDDQ_SEL=2.5V :vDD!
s
VIT_
P8V LDO Rl SR15 S R16 SR17 SR18 SR19 SR20 SR21 SR2 J_cas J_ca7
2.2KW >2.2kW> S1KW > 51KW > 51KW SS1KW>S1KW 5 1kW > 51KW > 51kw I]DnF I]DWF
vIT
s (06V@0.6A)
VIT_out
PGND -
c3s L cas
(TQFNSx5-40)

IlOnF IlorrF
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10.3 Typical Application Circuit (APW8858-02)
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10.4 Typical Application Circuit (APW8858-03)
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10.5 Typical Application Circuit (APW8858-04)
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11. Pin Description

PIN
FUNCTION
NO. NAME
1 VDDQ_PWM VDDQ PWM Signal Output Pin. Connect to External power stage’s PWM input pin.
2 VDDQ_SEL VDDQ output select pin. Connect a 1% resistor from this pin to PGND per Table 5to select
appropriate output voltage.
3 VDDQ_FBP VDDQ Positive Output Feedback Pin. Connect to VDDQ output voltage.
4 VTT_IN VTT Sink/Source LDO Input Pin.
5 VTT_OUT VTT Sink/Source LDO Output Pin.
6 VPP_SW_IN Power Input Pin for 1.8V Load Switch.
7 VPP_OUT Output pinof 2.5V-LDO or 1.8V Load Switch.
8 VPP_LDO_IN Power Input Pin for 2.5V LDO.
9 VCC IC Power Input Pin.
10 VSYS IC Power Input Pin.
11 PMIC_EN PMIC Enable.
12 THERMTRIP# Thermal Shutdown Input Pin.
13 RSM_RST# Power Good Indicator. Connect a resistor from RSM_RST# to a pull-high voltage.
14 SLP Sa# Active low sigpal from SOC to PMIC that in dicat(_es S4 state entry upon assertion (SLP_S4#
- =Low) and exit upon de-assertion (SLP_S3# =High).
15 SLP S3# Active low sig_nal from SOC to PMIC that in dicat(_es S3state entry upon assertion (SLP_S3#
- =Low) and exit upon de-assertion (SLP_S3# =High).
16 SLP SO# Active low sig.nal from SOC to PMIC that indicat(_es SOiX state entry upon assertion (SLP_SO0#
- =Low) and exit upon de-assertion (SLP_S0# =High).
17 PCH_PWROK Power Good Indicator. Connect a resistor from PCH_PWROK to a pull-high voltage.
18 12CCLK 12C Clock Signal Pin.
19 IRQ# PMIC active low interrupt pin.
20 12CDATA 12C Data Connection Pin.
21 V1P2A_FBP V1P2A Output Voltage Feedback Pin. Connect to V1P 2A output voltage.
22 V1P2A_IN V1P2APWM Regulator Input Pin.
23, 24 V1P2A_LX V1P2A PWM Regulator LXPin. Connect to external inductor for output LC filter.
25 V1P8A_FBP V1P8A Output Voltage Feedback Pin. Connect to V1P 8A output voltage.
26 V1P8A_IN V1P8A PWM Regulator Input Pin.
27, 28 V1P8A_LX V1P8A PWM Regulator LXPin. Connect to external inductor for output LC filter.
29 VCCRAM_PWM VCCRAM PWM Signal Output Pin. Connect to external power stage’s PWM input pin.
Load Line Disable Mode.
30 VCCGIL_LL L: Enable Load Line Function.
H: Disable Load Line Function.
31 VCCRAM_FBP VCCRAM Output Voltage Feedback Pin. Connect to VCCRAM output voltage.
32 VCCGI_DIS bC:ﬁg\;eigtr trg(;/grggle?]l:tputvoltage. Internal connected a resistance to PGND for soft stop
33 VCCGI_CSN ;\rl]?j%?:g/fcll:]regrt]ghcrzrurgrr:tasr?gs(i:nr?e?wgrlllﬁer. This pin combined with VCCGI_CSP senses the
34 VCCGI_CSP iF;((szi(t:it\ger ICr:Jprl;lér:tht(}:]L:gj;; Zin;iggﬂgmﬂirf;?r. This pin combined with VCCGI_CSN senses the
Copyright & ANPEC Electronics Corp. 13 WWw_anpec_com tw
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11. Pin Description (Cont.)

PIN
FUNCTION
NO. NAME
35 VCCG| FBP VCCGI Output Voltage Feedback Pin and Load Line (Droop) Setting. Connect a resistor between
- this pin and VCCGI to set the droop.
36 VCCGI_FBN | VCCGI Negative Output Feedback Pin. Connect to ground.
37 VCCGI_PWM | VCCGI PWM Signal Output Pin. Connect to External power stage’s PW M input pin.
38 VNN_PWM VNN PWM Signal Output Pin. Connect to External power stage’s PWM input pin.
39 VNN_FBN VNN Negative Output Feedback Pin. Connect to ground.
40 VNN_FBP VNN Output Voltage Feedback Pin. Connect to VNN output voltage.
Exposed PGND IC Power Ground.
Pad
Copyright & ANPEC Electronics Corp. 14 WWw_anpec_com tw
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12. Electrical Characteristics

12.1 Regulator Table
Table 1. PWM Controllers VR1, VR2, VR3, VR6
Symbol |Parameter VR1(VNN) VR2(VCCGI) V3(VCCRAM) VR6(VDDQY) Unit
Vin Input Voltage Vvsvs Vvsvs Vvsvs Vvsvs \
Default Output Voltage 1.05 0 1.05 1.1/1.15/1.2/1.35
Vour selected by \
Output Voltage Range 05~145 0.5~1.45 105~11 VDDQ_SEL
lout Continuous Output Current - 13 3 - A
lpeak Peak Output Current 5 25 4.5 7 A
Cn Input Capacitor "¢ 14 14 14 14 nF
Cour | Output Capacitor™ ™ 62 282 62 103 nF
ESR Output Capacitor ESR 6 6 6 6 mQ
L Output Indu ctor 1 0.36 1 1 mH
DCR Output Inductor DCR <10 <10 <10 <10 mQ
Table 2. PWM Converter VR4, VR5
Symbol Param eter VR4(V1P8A) VR5(V1P2A) Unit
Vin Input Voltage Vysa OF Vyzpsa Vysa OF Vyzpaa \Y,
Vour Default Output Voltage 1.8 1.2 v
Output Voltage Range 18~1.88 11~12
lour Continuous Output Current - - A
lpeAK Peak Output Current 3 2.5 A
Cin Input Capacitor "®* 7 7 nF
Cour Output Capacitor " 42 31 nF
ESR Output Capacitor ESR 6 6 mQ
L Output Inductor 1 1 mH
DCR Output Inductor DCR <15 <15 mQ

Table 3. LDO Regulators VR7(VTT), VR8 (V25U) and Load Switch VR8(V18U)

VR7 VR8 .
Symbol Parameter Unit
(VTT) (VPP)
Vi Input Voltage Vvbpo Vvipea / Vvapaa \
Default Output Voltage 1/2*VDDQ | 1.8 or 2.5 selected by
Vour VDDQ_SEL v
Output Voltage Range 0.6 Q_
lour Continuous Output Current 0.6 1 A
Cn Input Capacitor 2x 10 2x10 nF
Cour | Output Capacitor 2x10 2x10 nF

Note 4: Users should take non-ideal factors of capacitor into consideration when deploying capacitors. Ex-
amples of non-ideal factors are: variations over voltage and temperature, degrade over time, tolerance in
manufacturing. After taking these non-ideal factors into account, the remained values should be greater than
the values indicated in the tables above. Typical values please refer to Typical Application Circuit.
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12.2 [V1] VNN Electrical Characteristics

These specifications apply over V, .. =5V, V, = 1.05V, T, = 25°C, unless otherwise noted.

APW8858(V1)
Symbol Parameter Test Conditions Unit
Min Typ Max
PWM OUTPUT VOLTAGE
Output Voltage Tolerance In PFM| lour<10mA, Vour=0.6V, L, COUT conditions 20 5 40 my
mode refer to Typicial Application Circuit,
Output Voltage Tolerance In PW M| lour=6A, Vour=0.6V L, COUT conditions 15 15 v
mode refer to Typicial Application Circuit . . m
Vynn=1.05V, |OUT:l.5A"5A, tr=1000ns, L,
Transient Drop Voltage COUT conditions refer to Typicial - - 35 mV
Application Circuit
Vunw=1.05V, loy1=5A~1.5A, tf=1000ns, L,
Transient Overshoot Voltage COUT conditions refer to Typicial - - 35 mV
Application Circuit
Output Voltage Accuracy Ta= 25°C, Vynn=1.05V -1 - 1 %
; Vvee =5V, Vysys = 5V, lour=1.5A to 5A ) i
Output Voltage Load Regulation (-ImV/A) 3.5 mV
V_DC(1%) _ _ _
Output Voltage Line Regulation X)Vilcm_v?\\//)’ Vvsys = 5.6V 10 21V, lour=1A - 6.2 - mvV
Output  Voltage  Temperature| Vvee = 5V, Vyisys = 12.6V, loyr=0.5A, Ta= } 25 _ mv
Regulation -40~85°C (| 0.2 | mV/10°C) )
VNN_SLEW[1:0]=00h (default) - 3125 - mV/ns
Output Voltage Dynamic Voltage| VNN_SLEW[1:0]=01h - 6.25 - mV/ns
Scaling And Soft-start Ramp Up
Slew Rate VNN_SLEW][1:0]=10h - 125 - mV/ns
VNN_SLEW][1:0]=10h - 25 - mV/ns
Output Voltage Dynamic Voltage _ _ o
. Vyee =4.5V ~ 5.5V, Tp,= -40 ~ 85°C -2 - 20 %
Scaling Slew Rate Accuracy vee A ’
Output Voltage Soft-start Delay| Delay time, from enable command to start } 0 } ms
Time ramping up
BUCK1_DIS[1:0]=01h (default) - 100 150 Q
BUCK1_DIS[1:0]=10h - 200 - Q
Output Discharge Resistance
BUCKZ1_DIS[1:0]=11h - 500 - Q
BUCK1_DIS[1:0]=00h 1 - - kQ
Feedback Leakage Current Vunn_rep = 5.5V, or Vynn ren = OV -100 - 100 nA
Copyright & ANPEC Electronics Corp. 16 WWw_anpec_com tw
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12.2 [V1] VNN Electrical Characteristics (Cont.)

These specifications apply over V, .. =5V, V, = 1.05V, T, = 25°C, unless otherwise noted.

APW8858(V1)
Symbol Parameter Test Conditions i Unit
Min Typ Max
PWM GATE DRIVER
VNN_FSW_SEL[1:0]=00h (default) - 600 - kHz
VNN_FSW_SEL[1:0]=01h - 300 - kHz
Switching Frequency Kz
VNN_FSW_SEL[1:0]=10h B, 500 B
VNN_FSW_SEL[1:0]=11h - 800 - kHz
Switching Frequency Accuracy Vvce = 4.5V ~ 5.5V, Vysys =5.4~21V -10 - 10 %
Minimum Off Time Vvee = 4.5V ~ 5.5V, Vysys =5.4~21V - 200 230 ns
Minimum Controllable On Time Vvee = 4.5V ~ 5.5V, Vysys =5.4~21V - 100 130 ns
PWM Sink Resistance Vvce =5V B 15 20
PWM Source Resistance Vvee =5V - 15 20
VNN_PWM Leakage Current Vynn_pwi=5.5V . 100 nA
PROTECTION
Under-voltage Protection (UVP) | Vuce = 4.5V ~ 5.5V, Vysys = 5.4~21V 65 70 75 %
UVP Debounce TIme - 25 - ns
UVP enable delay time :Ifg(t)e(;)d time when regulate voltage reach ) 0 } ms
Over-voltage Protection (OVP) | Vycc = 4.5V ~ 5.5V, Vgys = 5 4~21V 120 130 135 %
OVP Debounce Time 2 - s
OTP Protection The second phase, junction temperature - 150 - T
EFFICIENCY
Quiescent Current of VNN IOUT=0A, PFM - 25 50 mA
Vynn =1.05V, loyr = 5A - 80 - %
Efficiency of VNN \S/SBSleZ'GV’ Vour =0.8V, lour =100mA ~ 80 - - %
Copyright & ANPEC Electronics Corp. 17 WWw_anpec_com tw
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12.3 [V2] VCCGI Electrical Characteristics

These specifications apply over V, .. =5V, V

VCCGI

=1.05V, T, = 25°C, unless otherwise noted.

APW8858(V2)
Symbol Parameter Test Conditions Unit
Min Typ Max
PWM OUTPUT VOLTAGE
lout<10mA, Vvcee=0.75V, L, COUT
Output Voltage Tolerance In conditions refer to Typicial Application -20 5 40 mV
PFM mode L
Circuit,
Output Voltage Tolerance In lout=25A L, COUT conditions referto 15 15 Y
PWM mode Typicial Application Circuit . ) m
chc(;|=lV, |0UT=lA~25A, tr=1000n S, L,
Transient Drop Voltage COUT conditions refer to Typicial - - 50 mV
Application Circuit
chc(;|=lV, |0UT=25A~1A, tf=1000ns,
Transient Overshoot Voltage overs.,hoot duration = 5_05_'"" CO_UT ) - - 100 mv
conditions refer to Typicial Application
Circuit
Output Voltage Accuracy Ta=25°C, Vycca = 15V -1 - 1 %
; Vvce = 5V, Vysys = 5V, lour=1Ato 25A
Vol L R I - 24 - \%
Output Voltage Load Regulation -1mV/A) m
V_DC(1%)
- . . Vvce = 5Y, Vysys = 5.6V to ZlV, lout=1A
Vol Line R | - 2 - \%
Output Voltage Line Regulation (0.4mVIV) 6 m
Output Voltage Temperature Vvee= 5V, Vyn =5V, lour=0.5A, Ta= ) 25 B mv
Regulation -40~85°C (| 0.2 | mVv/10°C) :
Vvsys = 126V, VVCCG|=lV, IOUT= 25A, load
Output Voltage Tolerance line=o0m O -5 - 5 mV
Non-zero Load Line Tolerance \./VSY_S = 12.6V, Vvcca=1V, lour= 25A, load -20 - 20 mVv
line=0~15mQ
Output Voltage Line Regulation | Vysys = 5.4V to 21V, lour=1.3A (0.4mV/V) - 5 - mV
Output Voltage Temperature Vysys = 12.6V, lour=1A, Ta=-40~85°C ( | i 3 i iy
Regulation 0.2 | mV/10°C)
VCCGI_SLEWT[1:0]=00h (default) - 3.125 - mV/ns
Output Voltage Dynamic Voltage | VCCGI_SLEW[1:0]=01h - 6.25 - mV/ns
Scaling And Soft-start Ramp Up
Slew Rate VCCGI_SLEW[1:0]=10h - 125 - mV/ns
VCCGI_SLEW[1:0]=10h - 25 - mv/ns
Output Voltage Dynamic Voltage o
. = ~ = - ~ © - - 0/0
Scaling Slew Rate Accuracy Vvee= 45V ~ 5.5V, Ta= -40 ~ 85°C 2 20 ?
Output Voltage Soft-start Delay | Delay time, from enable command to start 0 ) ms
Time ramping up )
BUCK2_DIS[1:0]=01h (default) - 100 150 Q
Output Discharge Resistance BUCK2_DIS[1:0]=10h - 200 - Q
BUCK2_DIS[L:0]=11h - 500 - Q
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12.3 [V2] VCCGI Electrical Characteristics (Cont.)

These specifications apply over V, .. =5V, V

VCCGI

=1.05V, T, = 25°C, unless otherwise noted.

APW8858(V2)
Symbol Parameter Test Conditions =i Tvp o Unit
PWM OUTPUT VOLTAGE(CONT.)
Output Discharge Resistance BUCK2_DIS[1:0]=00h 1 - - kQ
Feedback Leakage Current Vvcea rep = 5.5V, or Vvecsr v = OV -100 - 100 nA
PWM GATE DRIVER
VCCGI_FSW_SEL[1:0]=00h (default) - 600 - kHz
VCCGI_FSW_SEL[1:0]=01h - 300 - kHz
Switching Frequency Kz
VCCGI_FSW_SEL[1:0]=10h - 500 -
VCCGI_FSW_SEL[1:0]=11h - 800 - kHz
Switching Frequency Accuracy Vvce= 45 ~55V, Vsys =5.4~21V -10 - 10 %
Minimum Off Time Vvce= 45 ~55V, Vsys =5.4~21V - 200 230 ns
Minimum Controllable OnTime | Vycc= 4.5 ~55V, Vigys =5.4~21V - 100 130 ns
PW M Sink Resistance Vvee = 5V - 15 20 Q
PW M Source Resistance Vyvee = 5V - 15 20 Q
VCCGI PWM Leakage Current Vvcea_pwm=5.5V - - 100 nA
LOAD LINE
Load Line Range 0 - 15 mQ
Scott spec I\?ggte?ifzestpvglrzg\?cng:’fggN All temperature and voltage range -5 - 5 mV
PROTECTION
Under-voltage Protection (UVP) | Vycc=4.5 ~5.5V 65 70 75 %
UVP Debounce Time - 25 - ns
UVP enable delay time Eg(t)i/r;d time when regulate voltage reach ) 0 ) ms
Over-voltage Protection (OVP) Vycc=4.5 ~5.5V 120 130 135 %
OVP Debounce TIme - 2 - s
EFFICIENCY
Quiescent Current, IOUT=0A, PFM - 25 50 mA
Efficiency (Referto the typical ;’/8\66%7‘2'0‘6\/ Vo= four = 25omA® 8 ] ] %
circuit) Vin =12.6V, Vout =06V, lout = 156mMA ~
55mA 65 : : %
Vin =12.6V, Vout =1V, lour = 25A - 75 - %
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12.4 [V3] VCCRAM Electrical Characteristics

These specifications apply over V.. =5V, V,

VCCRAM

=1.05V, T, = 25°C, unless otherwise noted.

APW8858(V3)
Symbol Parameter Test Conditions - Unit
Min | Typ ‘ Max
PWM CONTROLLER
VCCRAM_FSW_SEL[1:0]=00h - 600 - kHz
VCCRAM_FSW_SEL[1:0]=01h - 300 ; kHz
Switching Frequency K
VCCRAM_FSW_SEL[1:0]=10h - 500 - z
VCCRAM_FSW_SEL[1:0]=11h (default) - 800 - kHz
Switching Frequency Accuracy \Vvce =4.5 ~5.5V, Vysys =5.4~21V -10 - 10 %
Minimum Off Time Vvee =4.5 ~ 5.5V, Vysys =5.4~21V - 200 230 ns
Minimum Controllable On Time Vvee = 4.5 ~ 5.5V, Vysys =5.4~21V - 100 130 ns
PW M Sink Resistance Vyvee = 5V - 15 20 Q
PW M Source Resistance Vvee = 5V - 15 20 Q
VCCGI PWM Leakage Current \Vveca pwm=5.5V - - 100 nA
PWM OUTPUT VOLTEGE
Output Voltage Tolerance In PEM[Vour=1.05V , lour<lOmA, L, COUT
- o L e -20 5 20 mV
mode conditions refer to Typicial Application Circuit
Output Voltage Tolerance In PWM[Voyur=1.05V  ,lou=3A~4.5A, L, COUT 20 20 Y
mode conditions refer to Typicial Application Circuit|  ~ ) m
Output Voltage Accuracy [Ta= 25°C, Vvccrav= 1.05V -1 - 1 %
. VVCC = 5V, VVIN = 5V, IOUT:0-5A to 45A
Output Voltage Load Regulation -1mV/A) - 4 - mV
V_DC(1%)
- . . Vvee = 5V, Vun = 3.3V to 5V, lout=05A _ _
Output Voltage Line Regulation (0.4mVIV) 0.7 mV
Output  Voltage  TemperatureVyee = 5V, Vyn = 5V, loyr=0.5A, Ta = 13 v
Regulation -40~85°C (| 0.2 | mV/10°C) . ' . m
[Tr=2.5A/s, loy=1A~3A and 1.35A~4.5A, L,
Load Transient Drop Voltage ICOUT conditions refer to Typicial Application - - 40 mV
Circuit
V_AC(4%)
Tf=2.5A/ns, lour=3A~1A and 4.5A~1.35A, L,
Load Transient Overshoot Voltage |[COUT conditions refer to Typicial Application - - 40 mV
Circuit
VCCRAM_SLEW]([1:0]=00h (default) - 10 - mV/us
Output Step Ramp Rate (DVS)  [VCCRAM_SLEW][1:0]=01h - 15 - mV/us
VCCRAM_SLEW][1:0]=10h - 20 - mV/us
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12.4 [V3] VCCRAM Electrical Characteristics (Cont.)

These specifications apply over V.. =5V, V,

VCCRAM

=1.05V, T, = 25°C, unless otherwise noted.

APW8858(V3)
Symbol Parameter Test Conditions - Unit
Min | Typ ‘ Max
PWM OUTPUT VOLTEGE
VCCRAM_SLEW[1:0]=11h - 25 - mV /s
Output Step Ramp Rate Accuracy [Vycc =5V, Vyn =5V -10 - 10 %
VCCRAM_RAMP[1:0]=00h (default) - 1.25 - ms
Output Voltage Soft-start Ramp Up]YCCRAM_RAMP[1:0]=01h - 5 - ms
Time VCCRAM_RAMP[1:0]=10h - 10 . ms
VCCRAM_RAMP[1:0]=11h - 20 - ms
Output Voltage Soft-start Ramp Up| } } o
Time Accuracy 10 10 %
BUCK3_DIS[1:0]=01h (defaul) - 100 150 Q
BUCK3_DIS[1:0]=10h - 200 - Q
Output Discharge Resistance
BUCK3_DIS[1:0]=11h - 500 - Q
BUCK3_DIS[1:0]=00h 1 - - kQ
Feedback Leakage Current \Vvceram Fep = 5.5V, O V ccram_ren=0V -100 - 100 nA
PROTECTION
Under-voltage Protection (UVP) [Vycc= 4.5 ~ 5.5V 65 70 75 %
UVP Debounce TIme - 25 - ms
. Extend time when regulate voltage reach
UVP enable delay time 100% - 0 - ms
Over-voltage Protection (OVP) \Vvee= 4.5 ~ 5.5V 120 130 135 %%
OVP Debounce Time 2 - ms
The second phase, junction temperature
Risi - 150 -
ising T
Hysteresis - 50 -
EFFICIENCY
Quiescent Current, IOUT=0A, PFM - 25 50 uA
Eifr‘l‘;'if)”cy (Refer to the typicaly, | 5y, Voyr=1.05V, loyr=40 ~ 80mA 83 - - %
VSYS=5V, VOUT=l.05V, |ou1'=3 ~ 4 5A - 80 - %
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12.5 [V4] V1P8A Electrical Characteristics

These specifications apply over V

1P8A_IN

=5V, T, = 25°C, unless otherwise noted.

APW8858(V4)
Symbol Parameter Test Conditions Unit
Min Typ Max
PWM CONTROLLER
V1P8A_FSW_SEL[1:0]=00h - 3 - MHz
V1P8A_FSW_SEL[1:0]=01h 18 5 0o | wh
Vvce =5V, : : z
Switching Frequency vee (default)
Vvsys :8.4V
V1P8A_FSW_SEL[1:0]=10h - 1 - MHz
V1P8A_FSW_SEL[1:0]=11h - 4 - MHz
Switching Frequenc
Accurac;? q y VVCC =45 "5.5V, VVSYS =5.4~21V -10 - 10 %
Maximum Duty Cycle 100 - - %
Minimum Controllable On
Time - 60 80 ns
High-side MOSFET On _
Resistance Vi in=3.3V - 55 - mQ
Low-side MOSFET On
Resistance Vyiwe_in=3.3V - 40 - mQ
Input Leakage Current V8 is off, V\y ga n=5.5V - - 1 m
LX Leakage Current VVl.SAiLX =5.5V, ij_v_gJN:S 5V - - 1 m
Zero Current Offset -10 - 4 mV
PFM Current Limit Vin=3.3V, Vout=1.8V, Fsw=2MHz - 05 - A
PWM OUTPUT VOLTEGE
Output Voltage Tolerance | Vour=1.8V , lour=50mA, L, COUT conditions refer to ) 5 18 mv
InPFM mode Typicial Application Circuit
Output Voltage Tolerance Vour=1.8V ,lour=3A, L, COUT conditions refer to Typicial ) ) 18 mv
In PWM mode Application Circuit
Output Voltage Accuracy Ta=25°C, Vour=1.8V -08 - 0.8 %
Output Voltage Load _ _ . ) )
Regulation VVl\/BfIN —3.3V, IOUT—O S5Ato 3A( lmV/A) 25 mV
V_DC(1%) | out ;
- put Voltage Line — - ) )
Regulation VVl\/BfIN 3.3V to 5V, lout 0.5A (04mV/V) 0.7 mV
Output Voltage Vvive_in =3.3V, lour=0.5A, . v
Temperature Regulation Ta=-40~85°C (| 0.2 | mV/10°C) i i m
\L/(;ig!;l;eransmnt Drop Tr=2.5A/ns, lour=0.9A to 3A, Refer to the typical circuit - - 72 mV
V_AC(4%)
\L/%'ﬁg;;ran&ent Overshoot Tf=2.5A/ns, lou=3A to 0.9A, Refer to the typical circuit - - 72 mV
V1P8A_SLEW/1:0]=00h (default) - 10 - mV/us
Output Step Ramp Rate /) pen s Fw1:0]=01h ; 15 - |mvis
(DVS)
V1P8A _SLEW|[1:0]=10h - 20 - |mvius
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12.5 [V4] V1P8A Electrical Characteristics (Cont.)

These specifications apply over V... =5V, T, = 25°C, unless otherwise noted.
Symbol Parameter Test Conditions APW8858(V4) Unit
Min | Typ | Max
PWM OUTPUT VOLTEGE (CONT.)
V1P8A _SLEW[1:0]=11h - 25 - mV/us
Output Step Ramp Rate Accuracy -10 - 10 %
V1P8A_RAMP[1:.0]=00h
(default) - 125 : ms
Delay time, from|V1P8A
- ! - 10 - ms
_IO__umtgut Voltage Soft-start Ramp Up|, 1o commandl RAMP[1:0]=01h
| to start ram ping up [V1P8A _ 20 - ms
RAMP[1:0]=10h
V1P8A _RAMP[1:.0]=11h - 40 - ms
Qutput Voltage Soft-start Ramp Up 10 } 10 %
Time Accuracy
BUCK4_DIS[1:0]=01h (defau') - 100 150 Q
BUCK4_DIS[1:0]=10h ; 200 ; Q
Output Discharge Resistance
BUCK4_DIS[1:0]=11h - 500 - Q
BUCK4_DIS[1:0]=00h 1 - - kQ
Feedback Leakage Current Vvive rep = 5.5V - - 100 nA
PROTECTION
Under-voltage Protection (UVP) Vyee= 4.5 ~ 5.5V 65 70 75 %
UV P Debounce Time - 25 - ns
UVP enable delay time Extend time when regulate voltage reach } 0 : ms
100%
Over-voltage Protection (OVP) Vvce= 4.5 ~ 5.5V 120 130 135 % %
OVP Debounce Time 2 - ns
High-side MOSFET Over-current- _ _
locpa Protection(OCP) Vvce= 4.5 ~ 5V 35 4 45 A
OCP Debounce Time - 2 - ns
The_ first phase, junction te mperature ) 120 ) °c
Rising
Hysteresis - 20 - °c
Thermal Shutdown Protection
The second phase, junction temperature i 150 ) °c
Rising
Hysteresis - 50 - °c
EFFICIENCY
Quiescent Current, lour=0A, PFM - 25 50 uA
V|N=3.3V, VQUTzl.BV, |0UT=15mA, SOIX _ 3.92 _ mw
Efficiency (Refer to the typical mode, total power loss
circuit)
Vsys=5V, Vour=1.8V, lour=50 ~ 100mA - 90 - %
Vsys=5V, Vour=1.8V, lour=1.5 ~ 3A - 85 _ %
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12.6 [V5] V1P2A Electrical Characteristics

These specifications apply over V.,

=5V, T, = 25°C, unless otherwise noted.

APW8858(V5)
Symbol Parameter Test Conditions . Unit
Min | Typ | Max
PWM CONTROLLER
V1P2A_FSW_SEL[1:0]=00h 3 MHz
) V1P2A_FSW_SEL[1:0]=01h 18 ) 22 MH2
Switching Frequency Vvee =8V, (default)
Vvsys =8.4V
V1P2A_FSW_SEL[1:0]=10h 1
V1P2A_FSW_SEL[1:0]=11h 4
Switching Frequency Accuracy Vvee =4.5 ~5.5V, Vysys =5.4~21V -10 - 10 %
Maximum Duty Cycle 100 - - %
Minimum Controllable On Time - 60 80 ns
High-side MOSFET On —
Resistance Vvive in=3.3V - 55 - mQ
Low-side MOSFET On
Resistance Vvive n=3.3V - 40 - mQ
Input Leakage Current V8 is off, Vviea n=5.5V - - 1 mA
LX Leakage Current VVl.SAiLX =55V, VV]_V_gJN:S.SV . . 1 mA
Zero Current Offset -10 - 4 mV
PFM Current Limit Vin=3.3V, Vour=1.8V, Fsw=2MHz - 0.5 - A
PWM OUTPUT VOLTEGE
Output Voltage Tolerance In Vout=1.2V , lou=10mA, L, Cout conditions } 5 12 mv
PFM mode referto Typicial Application Circuit
Output Voltage Tolerance In Vout=1.2V |lour=2.5A, L, COUT conditions } } 12 mv
PWM mode refer to Typicial Application Circuit
Output Voltage Accuracy Ta= 25°C, Vour=1.2V -0.8 - 0.8 %
Output Voltage Load Regulation | Vyipza_in =3.3V, lour=0.5At0 2.5A (-1mV/A) - 2 - mV
V_DC(1%)
Output Voltage Line Regulation | Vyipza v =3.3V t0 5V, loyr=0.5A (0.4mV V) - 0.7 - mV
Output Voltage Temperature Vvipza_in =33V, lour=0.5A, ) 13 ) Sy
Regulation Ta=-40~85°C (| 0.2 | mV/10°C) '
. Tr=25A/ns, l5,;=0.75A to 2.5A, Refer to
L T Di Vol } » ouT’ ! - -
oad Transient Drop Voltage the typical dirouit 48 mv
V_AC(4%)
Load Transient Overshoot Tf=2 .5A/s, lour=2.5At0 0.75A, Refer to
. o - - 48 mV
Voltage the typical circuit
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12.6 [V5] V1P2A Electrical Characteristics (Cont.)
These specifications apply over V,,,, =5V, T, = 25°C, unless otherwise noted.
Symbol Parameter Test Conditions APWBB58(VS) Unit
Min ‘ Typ | Max
PWM OUTPUT VOLTEGE (Cont.)
V1P2A_SLEW][1:0]=00h (default) - 10 - mV/us
V1P2A _SLEW[1:0]=01h - 15 - | mVvius
Output Step Ramp Rate (DVS) ViP2A_SLEW[L.0]=10h - 2 - mVis
V1P2A _SLEW[1:0]=11h - 25 - | mvius
Output Step Ramp Rate Accuracy -10 - 10 %
V1P2A_RAMP[1:0]=00h (default) - 125 | - ms
Output Voltage Soft-start Ramp Up | VIP2A_RAMP[1:0]=01h - 10 - ms
Time VIP2A_RAMP[1:0]=10h - 20 - ms
V1P2A_RAMP[1:.0]=11h - 40 - ms
_(I?iumtguAtgécl)Jltngs Soft-start Ramp Up 10 ) 10 %
BUCKS5_DIS[1:0]=01h (default) - | 100 | 150 Q
BUCK5_DIS[1:0]=10h - 200 - Q
Output Discharge Resistance
BUCKS5_DIS[1:0]=11h - 500 -
BUCKS5_DIS[1:0]=00h 1 - - kQ
Feedback Leakage Current Vvivz_rep = 5.5V - - 100 nA
PROTECTION
Under-voltage Protection (UVP) Vyce= 4.5~ 55V 65 70 75 %
UVP Debounce TIme - 25 - nms
UVP enable delay time Extend time when regulate voltage reach 100%, - 0 - ms
Over-voltage Protection (OVP) Vvee= 4.5~ 55V 120 | 130 | 135 %%
OVP Debounce Time 2 - ms
locrs E;g?eilt?oi ?AOOC ?DI; ET Over-current- Vuave n =3.3V 35 4 45 A
OCP Debounce Time - 2 - s
The first phase, junction tem perature Rising - 120 - °c
Thermal Shutdown Protection Hysteresis - 20 - c
The second phase, junction temperature Rising - 150 - °c
Hysteresis - 50 - °c
EFFICIENCY
Quiescent Current, IOUT=0A, PFM - 25 50 uA
. . VIN=3.3V, VOUT=1.2V, IOUT=3mA, S0iX mode, ) 0.95 ) mw
Efficiency (Refer to the typical total power loss
circuit) VSY S=5V, VOUT=1.2V, IOUT=10 ~ 50mA - s | - %
VSYS=5V, VOUT=1.2V, IOUT=1.5 ~ 2.5A — 80 — %
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12.7 [Vv6] VDDQ Electrical Characteristics
These specifications apply over V, .. = 5V, V;,,, = 1.1V, T, = 25°C, unless otherwise noted.
Symbol Parameter Test Conditions APW8858(V6) Unit
Min \ Typ \ Max
PWM OUTPUT VOLTAGE
Output Voltage Tolerance In IOUTZ%.Som A,va[th:l._l\_/, IITA’ C?mt—. 5 2 v
PEM mode conditions refer to Typicial Application - m
Circui
Output Voltage Tolerance In lour=7A, Vyvpope=1.1V, L, COUT conditions ) ) 29 my
PWM mode referto Typicial Application Circuit
Transient Drop Voltage Vvopo=1.1V, lour=2.1A~7A, tr=2.5A/ns - - 44 mVv
Transient Overshoot Voltage Vvopg=1.1V, lour=7A~2.1A, tf=2.5A/ns - - 44 mV
V_DC(1%) | Output Voltage Accuracy Ta=25°C, Vour=1.05V -0.8 - 0.8 %
Output Voltage Load Regulation |Vn=8.4V, lour=1Ato 5A (-1mV/A) - 4 - mV
Output Voltage Line Regulation |V n=8.4V to 21V, lour=1A (0.4mV/V) - 5 - mV
Output Voltage Temperature Vn=8.4V, lour=1A, ) »7 ) iy
Regulation Ta=-40~85°C (| 0.2 | mV/10°C) '
VDDQ_SLEW/[1:0]=00h (default) - 10 - mV/us
Output Step Ramp Rate (DVS)
VDDQ_SLEWTI1:0]=01h - 15 - mVius
VDDQ _SLEW[1:0]=10h - 20 - mViis
Output Step Ramp Rate (DVS)
VDDQ_SLEW[1:0]=11h - 25 - mVius
Output Step Ramp Rate .10 ) 10 %
Accuracy
VDDQ_RAMP[1:0]=00h (default) - 1.25 - ms
Output Voltage Soft-start Ramp | VPPQ _RAMP[1:0]=01h - 5 - ms
Up Time VDDQ _RAMP[L0]=10h ; 10 ; ms
VDDQ _RAMP[1:0]=11h - 20 - ms
Outp_ut Voltage Soft-start Ramp 10 ) 10 %
Up Time Accuracy
BUCK®6_DIS[1:0]=01h (default) - 100 150 Q
BUCK®6_DIS[1:0]=10h - 200 -
Output Discharge Resistance
BUCK®6_DIS[1:0]=11h - 500 -
BUCK®6_DIS[1:0]=00h 1 - - kQ
Feedback Leakage Current Vunn_rep = 5.5V - - 100 nA
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12.7 [Vv6] VDDQ Electrical Characteristics (Cont.)
These specifications apply over V.. = 5V, V;,,, = 1.1V, T, = 25°C, unless otherwise noted.
Symbol Param eter Test Conditions APW8B58(V6) Unit
Min | Typ | Max
PWM GATE DRIVER
XjIZIfDaQuE)FSW_SE L[1:0]=00h i 600 i KHz
Switching Frequency \5/\\;%;5 VDDQ_FSW_SEL[1:0}=01h - 300 - kHz
=8.4vV VDDQ_FSW_SEL[1:0]=10h ; 500 ; kHz
VDDQ_FSW_SEL[1:0]=11h - 800 - kHz
Switching Frequency Accuracy Ve = 4.5V ~ 5.5V, Vysys =5.4~21V -10 - 10 %
Minimum Off Time Ve = 4.5V ~ 5.5V, Vysys =5.4~21V - 200 230 ns
Minimum Controllable On Time Ve = 4.5V ~ 5.5V, Vysys =5.4~21V - 100 130 ns
PWM Sink Resistance Ve =5V - 15 20
PWM Source Resistance Vicc =5V - 15 20
VNN_PW M Leakage Current Vwn_pwm=5.5V - 100 nA
PROTECTION
Under-voltage Protection (UVP) Ve = 4.5V ~ 5.5V, Vysys = 54~21V 65 70 75 %
UVP Debounce TIme - 25 - ns
UVP enable delay time E&izd time when regulate voltage reach ) 0 ) ms
Over-voltage Protection (OVP) Ve = 4.5V ~ 5.5V, Vysys = 54~21V 120 130 135 %
OVP Debounce Time 2 - ns
EFFICIENCY
Quiescent Current, IOUT=0A, PFM - 25 50 uA
Viopg =1.1V, lout = 5A - 80 - %
Efficiency of VDDQ Vs =12.6V, Vyppg =1.2V, loyr = 200mA ~ 83 ) ) %
1300mA
Vvs.ys = 8.4V, Vvopo=1.2V, IOUT=10mA, 297 W
S0iX mode, total power loss
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12.8 [V7] VPP Electrical Characteristics

These specifications apply over V, .. =5V, V

= 2.5V, T, = 25°C, unless otherwise noted.

VPP_OUT
" APW8858(V7) _
Symbol Parameter Test Conditions Unit
Min | Typ | Max
REGULATOR OUTPUT
OUtP ut VOItage Accu racy vapJN =3.3v, VVPPfOUT =25V, Ta=25°C -12.5 - 12.5 mV
Output Voltage Load/Temperature _ P ) }
Regu lation lour =4.5mA to 1000mA, Ta=-40~85°C 12.5 mV
Output Load Transient Drop Tr=200ns, IOUT=4.5mA to 1000mA, Refer
. L - - -100 mV
Voltage to thetypical circuit
Output Load Transient Overshoot | Tf=200ns, IOUT=4.5mAto 1000mA, Refer
. L - - 100 mV
Voltage to thetypical circuit
Dropout Voltage lour=700mA - 300 - mV
VPP_DIS[1:0]=01h (default) - 100 150 Q
VPP_DIS[1:0}=10h ; 200 - Q
Output Discharge Resistance
VPP_DIS[1:0]=11h - 500 - Q
VPP_DIS[1:0]=00h 1 - - kQ
Output Noise =100 to 100kHz - 100 - MVrvs
Power-Supply Rejection Ration — ) )
(PSRR) f=10kHz 40 dB
Tss Soft-Start Time Total time (delay+Ramp) - 1.25 - ms
Current Limit V25U LDO - 1.2 - A
Under Voltage Protection (UVP) 65 70 75 %
UVP Debounce TIme - 2 - s
UVP enable delay time Extend time when regulate voltage reach ) 05 ) ms
100%
Output Voltage Soft-start Total time (delay+Ramp) 0.9 1 1.1 ms
SWITCH OUTPUT
Switch On Resistance Powered by V1V8_FBP internally, lout=1A - 32 45 mQ
Tss Soft-Start Time Total time (delay+Ramp) - 100 -
Over Current-Protection 2 3 4 A
Input Leakage Current Loss from V1V8_FBP - - 1 mA
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12.9 [V8] VTT Electrical Characteristics
These specifications apply over V. =12V, V, . =0.6V, T, = 25°C, unless otherwise noted.
Symbol Parameter Test Conditions - APWBBS8(V8) Unit
Min Typ | Max
SUPPLY CURRENT
lo Quiescent Current lour=0mA - 25 30 mA
Isp Shutdown Current lour=0mA - - 1 mA
Rois VTT_DIS[1:0]=01h (default) - 100 150 Q
VTT_DIS[L:0]=10h ) 200 ; Q
Output Discharge Resistance
VTT_DIS[L:0]=11h - 500 - Q
VTT_DIS[1:0]=00h 1 - - kQ
Output Step Ramp Rate Exit Connected Standby Mode - - 35 s
Tss Soft-Start Time Total time (delay+Ramp) - - 35 s
OUTPUT VOLTAGE
OmA < loyr <600mA, Ta= -40~85°C,
VDDQ=1.1V 522 550 578 mV
OmA < loyr <600mA, Ta= -40~85°C
Output Voltage Range out ' '
Vour Iy g 9 VDDQ=1.15V 546 575 604 MV
OmA < loyr <600mA, Ta= -40~85°C,
VDDQ=1.2V 570 600 630 mV
SUPPLY CURRENT
VVTT_IN =1.1/1.15/1.2V, OmA < lour <600mA, o
Output Voltage Accuracy Taz -40-85°C -5 - 5 %
. Output voltage set to any voltage. loyr
Vrran | AC Output Transient Voltage =27mAto 100mA to 27mA, tg = t = 0.1n5 mV
f =1kHz - 70 - dB
. I Cour =4.7nF, lour - _ _
PSRR | Ripple Rejection —100mA f=10kHz 63 dB
f =100kHz - 35 - dB
Vnose | Output Noise f=10 to 100kHz, C our =4.7nF, | our =100mA. - 100 - MVrms
DROPOUT VOLTAGE
- Ty;=25°C - - - mv
\ =1.2V, J
Vprop | Dropout Voltage | VTT:OTOO A '
our= 20m Ty = -40 to 85°C . - - mv
Current Limit Protection
I Current-Limit Level Source and Sink, T, = -40 to 85°C 1 - 15 A
Under-voltage Protection (UVP) Vyrr v =1.1~1.35V 40 50 60 %
UVP Debounce TIme - 2 - ns
UVP enable delay time Extend time when regulate voltage reach ) 100 ) -
100%
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12.10 VSYS & POK & Logic Control Electrical Characteristics

These specifications apply over V, .. = 5V, V, ., = 8.4V, T, = 25°C, unless otherwise noted.

VSYS

APW 8858 (VSY S&POK)
Symbol Parameter Test Conditions Unit
Min ‘ Typ ‘ Max
VCC UNDER VOLTAGE LOCKOUT (UVLO)
Vee_uvio V CC Rising - 4 4.2
— VCC UVLO Threshold Voltage
VCC Falling - 3.6 -
VCC UVLO Threshold Debounce
. - 100 - ns
Time
VSYS UNDER VOLTAGE LOCKOUT (UVLO)
VSYS Rising, Ta =25°C - 5.3 5.38
VSYS UVLO Threshold Voltage
VSYS Falling - 5.2 -
VSYS UVLO Threshold Debounce 4 10
Time ) s
POK
VRSM RST#ZSV when RSM_RST# is
RSM_RST# Leak - - - 1 1
SM_RS eakage Current de-asserted 0 mA
. . From all ANDed gate condition meet to
RSM_RST# De-assertion Blanking RSM_RST# goes high (Default, OTP - 10 - ms
Time .
adjustable)
RSM_RST# Assertion Blanking PMIC_EN go low or VOUT below 90% ro } 5 10 s
Time RSM_RST# goes low
VPCH_PWROK in from lower o
(VPCH_PWROK goes high) 84 87 90 &
VPCH_PWROK Threshold Voltage
VPCH_PWROK out from normal
- 0,
(VPCH_PWROK goes high) 125 130 135 %
VPCH_PWROK Leakage Current VpcH_pwrok = 5V - 0.1 1 mA
VPCH_PWROK Low Voltage VecH_pwrok =4mA during de-assertion - - 0.6 \Y
PWROKDELAY [2:0]=000b - 25 - ms
PWROKDELAY [2:0]=001b - 5 - ms
AllVOUTs PWROKDELAY [2:0]=010b - 10 - ms
reach their PWROKDELAY [2:0]=011b - 15 - ms
VPCH_PWROK Assertion Delay P OK threshold
Time to PWROKDELAY [2:0]=100b - 20 - ms
VPCH_PWRO 5y poKDELAY [2:0]=101b - 50 - ms
K assertion
PWROKDELAY [2:0]=110b - 75 - ms
PWROKDELAY [2:0]=111b B )
(Default) 100 ms
V_PCH_PWROK Assertion Delay 20 ) 20 %
Time Accuracy
: SLP_S3 L H->L edgeorany VOUT reaches
\E/)PICH?P WROK De-assertion non-POK threshold to VPCH_PWROK - 5 10 ms
elay fime de-assertion
IRQ#
Leakage Current Vrgs= 5V - 0.1 1
Low Voltage Isink =4mMA - 0.5 1 \Y
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12.10 VSYS & POK & Logic Control Electrical Characteristics
(Cont.)

These specifications apply over V, .. = 5V, V, .. = 8.4V, T, = 25°C, unless otherwise noted.

APW 8858 (VSY S&POK)
Symbol Parameter Test Conditions Unit
Min ‘ Typ ‘ Max
PMIC_EN /SLP_SO L /SLP_S3 L /SLP_S4 L
Input Logic Threshold Voltage risng _ _ L3 v
Voltage falling 0.4 - - \%
Leakage Current Voltage =5V - 0.1 1 mA
toct. | debounce time - 2 - s
VDDQ_SEL
Input Logic Threshold 1 - - 0.3 v
Input Logic Threshold 2 0.55 0.6 0.65 v
Input Logic Threshold 3 1 1.1 1.2 v
Input Logic Threshold 4 1.5 1.65 1.8 v
Input Logic Threshold 5 2.5 2.65 2.8 v
Input Logic Threshold 6 3 3.15 3.3 v
Output setting current -40~85C 9 10 n uA
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12.11 12C Electrical Characteristics

Timing characteristics for 12C Interface signals over recommended operating conditions (unless otherwise noted).

Fast Speed Plus Fast Speed Unit
Symbol Param eter
Min. Max. Min. Max.
feeL Frequency, SCL - 1 - 04 MHz
tw(H) Pulse Duration, SCL High 260 - 600 - ns
twie) Pulse Duration, SCL Low 500 - 1300 - ns
t Rise Time, SCL and SDA - - 20+0.1 300 ns
Cu(pF)
tf Fall Time, SCL and SDA 1 10 20+0.1 300 ns
' Ci(pF)
fsetup1 Setup Time, SCL to SDA 10 - 100 - ns
Hold Time, SCLto SDA 0 70 - 900 ns
Bus Free Time Between Stop and Start ) :
t(but) Condition 500 1300 ns
tsetup2 Setup Time, SCL to Start Condition 500 - - - ns
thold2 Hold Time, Start condition to SCL 200 - 600 - ns
tsetup3 Setup Time, SCL to Stop Condition 160 - - - ns
C. Load Capacitance for Each Bus Line - 100 - 400 pF
tVD_DATA Data Valid Time - - - 900 ns
tvp_ack Data Valid Acknowledge Time - - - 900 ns
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12.12 Typical Operating Characteristics

V1P2A Efficiency vs. Output Current

V1P8A Efficiency vs. Output Current

100 100
90 90 [
N e
- /
70 70
S 60 S 60
> >
2 50 2 50
Q '%
[}
£ 40 £ 40
[} [}
30 30
20 20
10 |- Wiraa N =5V, Wip2a=1.2V, _— 10 | Vvirea in=5V, Vyipga=1.8V, |
0 Cour =?2r’rFX3, I‘_=1m-|/D‘CR=6.9r‘nW 0 Cout :?2an4, I‘_:1nH/D‘CR:6.9r‘nW
0 0.5 1 15 2 25 0 0.5 1 1.5 2 25
Output Current (A) Output Current (A)
VNN Efficiency vs. Output Current VCCGI Efficiency vs. Output Current
100 100
90 90
ey
80 80 \‘\
70 70
S &0 S 60
> >
g § 50
o ‘©
£ 40 S
i i
30 30
20+ Vysys=12.6V, Vy=1.05V, | 20 :J/;\SI\\/{e::"r_;-tzag‘jie\'/:’A\IIX\(;\(/:g?E)]%OSVY
stage=APW8706 '
10 | Power ) _ 10 | Cour =220nFx2+22uF/MLCC*6,
Cour =22nFx7, L =1nH/DCR=6.9mW L =0.36nmH/DCR=3.6mW
O ! | | 0 . 1 1 . L
0.001 0.01 01 1 10 0001 001 0.1 1 10 100
Output Current (A) Output Current (A)
VDDQ Efficiency vs. Output Current VCCRAM Efficiency vs. Output Current
100 100
90 90
N
80 —N\ 80
70 70
S 60 S 60
5 5
% 50 g %o
‘S (5]
& 40 = 40
B i
30 30
Vvsys =12.6V, VVDDQ =1.2V, Vvsys=12.6V, Vvccram=1.05V,
20~ power stage=APW8706, 20 I power stage=APW8706,
10 COUT =22UF)G.O, 10 Cour :22UF)6,
0 L=1nH/QCR=6.9mW 0 L:1nH/QCR:6.9mW
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
Output Current (A) Output Current (A)
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12.13 Operating Waveforms

The test condition is T,= 25°C unless otherwise specified.

Turn On Response

(part 1)
e
Vewmic_en
i —
Vunn
5 // Vviprsa
»— o
/
/ Vviraa
/ U S N T—
] SR >
B "'/
4p ~

APW8858, Vgys =12.6V, Vycc =5V, SLP_S4#=low,
SLP_S3#=low, VRs no load, the other settings refer to

Typical Application Circuit
CH1: Vpmic_en, 5V/Div, DC
CH2: Vynn, 1V/Div, DC
CH3: Vy1psa, 1VIDiv, DC
CH4: V\/lpgA, 1V/D|V, DC
TIME: 1ms/Div

Turn On Response

(part 2)
TELEDYNE LECROY
Vo b gt
|
| VV1P8A
|
2p— - {— _
/
|
/
3P
VV1P2A
ap SN VRsM_RsT#
1»

APW8858, VSYS :126V, chc :5V, SLP_S4#:|OW,
SLP_S3#=low, VRs no load, the other settings refer to

Typical Application Circuit
CH1: VRSM_RST#: 5V/D|V, DC
CH2: Vynn, lV/DIV, DC
CHa3: Vv1ipsa, 1V/D|V, DC
CH4: Vyip2a, 1V/D|V, DC
TIME: 5ms/Div

Turn Off Response

(part 1)
AP T
Vewmic_en
1
VNN
~
V. T
o> V1P8A _—
AN
N
-
Vvip2a o

APWB8858, Vsys =12.6V, Vyce =5V, SLP_Sa#=low,

SLP_S3#=low, VRs no load, the other settings refer to

Typical Application Circuit
CH1: VPMleEN) 5V/D|V, DC

CH2: Vynn, 1V/Div, DC
CH3: Vy1psa, 1VIDiv, DC
CH4: Vy1poa, 1VIDIV, DC
TIME: 10ms/Div

Turn Off Response

(part 2)
TELEDYNE LECADY
Vunn R=s

V. TT——
2» V1P8A —_—

\
\\
3p ]
VV1P2A

Ap  VRSM_RsT# r—

1>

APW8858, Vsys=12.6V, Vycc =5V, SLP_S4#=low,

SLP_S3#=low, VRs no load, the other settings refer to

Typical Application Circuit
CH1: VRSM_RST#; 5V/D|V, DC
CH2: Vynn, 1V/D|V, DC
CH3: Vy1psga, 1V/D|V, DC
CH4: Vy1poa, 1V/D|V, DC
TIME: 10ms/Div
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12.13 Operating Waveforms (Cont.)

The test condition is T,= 25°C unless otherwise specified.
S44# Turn On Response

TELEDYNE LECROY
TR

Vvpp_out
2p

Vvbpg /

APWB8858, Vsys=12.6V, Vycc=5V, PMIC_EN=high,
SLP_S3#=low, VRs no load, the other settings refer
to Typical Application Circuit

CH1: VSLP_S4#, 5V/DIV, DC
CH2: Vypp our, 1V/Div, DC
CH3: Vyppg, 500mV/Div, DC
TIME: 1ms/Div

S3# Turn On Response

(part 1)
_ Vsipson R
1
Vvrr
2»
Vvceram
e
{}I
]
VPCHfPWROK R
- . '

APW8858, Vsys =12.6V, Vycc =5V, PMIC_EN=high,
SLP_S4#=high, VRs no load, the other settings refer to
Typical Application Circuit

CH1: VSLP_S3#| 5V/D|V, DC

CH2: Vyrr, 500mV/D|V, DC

CH3: Vyppo, 1V/Div, DC

CH4: VPCH_PWROK; 5V/D|V, DC

TIME: 20ms/Div

S4# Turn Off Response

TELEDYNE LECROY
Vsip_sas =
1p T S (S AN A N S
Vvpp_out
2 -
\VVDDQ
.\\\‘.\“\.
3p B — e

APW8858, Vsys :_126V, V\/CC :5V, PM'C_EN:hlgh,
SLP_S3#=low, VRs no load, the other settings refer
to Typical Application Circuit

CH1: Vs|_p734#, 5V/D|V, DC

CH2: VVPPfOUT) 1V/D|V, DC

CH3: Vyppg, 500mV/Div, DC

TIME: 20ms/Div

S3# Turn Off Response

(part 1)
TELEDYNE LECADY
Vsip s3# WE==
1> ereebree e
Vvrr
2p
T B Vvecram
3> T
] VpcH_PWROK
4m

APW8858, Vsys =12.6V, Vycc =5V, PMIC_EN=high,
SLP_S4#=high, VRs no load, the other settings
refer to Typical Application Circuit

CH1: VSLP_S3#| 5V/D|V, DC

CH2: Vyrr, SOOmV/DIV, DC

CH3: Vyppo, 1V/Div, DC

CH4: VPCH_PWROK: 5V/D|V, DC

TIME: 20ms/Div
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12.13 Operating Waveforms (Cont.)

The test condition is T,= 25°C unless otherwise specified.

2p

1p

S3# Turn On Response
(part 2)

TELEDYNE LECROY
TR

Write data 0x38 in@

Vizcpata register Reg0x21
Vsip_ss# QU
Vvecal

4p

VpcH_pwrok

APW8858, Vsys :126V, V\/CC :5V, PM'C_EN:hlgh,
SLP_S4#=high, write data 0x38 into RegOx21, VRs no
load, other settings refer to Typical Application Circuit
CH1: VSLPﬁS3#7 5V/D|V, DC

CH2: Viaocpata, 5V/D|V, DC

CH3: Vvccear, 1V/D|V, DC

CH4. VPCHfPWROKv 5V/D|V, DC

TIME: 20ms/Div

SO# Turn On Response

(part 1)

Vsip_so#

P *V[‘LEEV"I‘E#\‘H“DY
i < M

Voo
2p

Vvt

—

|
p—

VVNN v/r' S S S S e |

P

4 .

APW8858, Vsys=12.6V, VWcc=5V, PMIC_EN=high,
SLP_S4#=high, SLP_S3#=high, VNN load=10mA,
the other VRs no load, the other settings refer to
Typical Application Circuit

CH1: VSLp_so#, 5V/DiV, DC

CH2: VVDDQ, 1V/DIV, DC

CH3: W, 1V/Div, DC

CH4: Vynn, 1VIDIV, DC

TIME: 200ns/Div

S3# Turn Off Response

(part 2)
a0 o
Viacpata
2»
Vsip_s3#
1»
T - Vvecal
3 e -
VpcH_pwRrok
4p A4S, S

1»

2p

3p

4p»

APW8858, Vsys :126V, V\/CC :5V, PM'C_EN:hlgh,
SLP_S4#=high, write data 0x38 into RegOx21, VRs no
load, other settings refer to Typical Application Circuit
CH1: VSLPﬁS3#7 5V/D|V, DC

CH2: Viaocpata, 5V/D|V, DC

CH3: Vvccea, 1V/D|V, DC

CH4. VPCHfPWROKv 5V/D|V, DC

TIME: 50ms/Div

SO0# Turn Off Response
(part 1)

* TELEDYNE Lichoy
eyt

Vsip so#

Vvbbg

APW8858, Vsys =12.6V, Vycc =5V, PMIC_EN=high,
SLP_S4#=high, SLP_S3#=high, VNN load=10mA,
the other VRs no load, the other settings refer to
Typical Application Circuit

CH1: Vsip sox 5V/Div, DC
CH2: Viyppg, 1V/Div, DC
CH3: V11, 1V/Div, DC
CH4: Vynn, 1V/Div, DC
TIME: 2ms/Div
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12.13 Operating Waveforms (Cont.)

The test condition is T,= 25°C unless otherwise specified.

SO0# Turn On Response

(part 2)

v pness:
1 SLP_so#

Vvccram /
2»- 7

et

Vvecal /

3

(VCCGI' s VIDis setto 1.05V when SLP_S0#=low)
VPCHiPWROK

4p

APW8858, Vsys =12.6V, Vycc =5V, PMIC_EN=high,
SLP_S4#=high, SLP_S3#=high, VCCRAM and VCCGI
load=10mA the other VRs no load, the other settings
refer to Typical Application Circuit

CH1: Veip sos 5V/Div, DC
CH2: V\/DDQ, 1V/D|V, DC
CH3: V11, 1V/Div, DC
CH4: Vynn, 1V/IDiv, DC
TIME: 1ms/Div

VCCGI' s Dynamic Voltage Change

VID=0.5V *mﬂ}rﬁ(mqv
Reg0x21=0x01
Viacpata (Zeg XRLE0X0L)
2 .
/’ l‘ VID=1.45V
VID=1.05V  VID=0.75V _ (Reg0x21=0x60)
(Reg0x21=0x38) (Reg0x21=0x1A) If
J ‘. /
| ) 1 i
f ‘.
Vvceal |
3

APW8858, Vsys =12.6V, Vycc =5V, PMIC_EN=high,
SLP_S4#=high, SLP_S3#=high, VCCGI no load
the other VRs no load, the other settings refer to
Typical Application Circuit

CH2: Viacpata, 5V/D|V, DC

CH3: Vvccear, SOOmV/DIV, DC
TIME: 2ms/Div

SO0# Turn Off Response
(part 2)

* TELEDYNE Lichoy
hcpolcok

Vsip_so#

Vvccram

Er——— Vvccal

2p

3

VpcH_pwRoK

APW8858, Vsys =12.6V, Vycc =5V, PMIC_EN=high,
SLP_S4#=high, SLP_S3#=high, VCCRAM and VCCGI
load=10mA, the other VRs no load, the other settings
refer to Typical Application Circuit

CH1: Veip sos 5V/Div, DC
CH2: V\/DDQ, 1V/D|V, DC
CH3: V11, 1V/Div, DC
CH4: Vynn, 1V/IDiv, DC
TIME: 10ms/Div

VNN’ s Dynamic Voltage Change

VI DZO. 75V - "‘.EI{Y‘N‘E_’LDLM[HHM
Vicoata (ZReng20:0x1A)
U w
VID=1.45V ,\ R VID=1.05V

VID=0.5V
\‘ (Reg0x20=0x01)

(Reg0x20=0x60) (Reg0x20=0x38)

Vunn |

APW8858, Vsys :_126V, VVCC :SV, PM'C_EN:hlgh,
SLP_S4#=high, SLP_S3#=high, VCCGI no load
the other VRs no load, the other settings refer to
Typical Application Circuit

CH2: Vi2cpaTAs 5V/D|V, DC

CH3: Vunn, 500mV/D|V, DC

TIME: 2ms/Div
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12.13 Operating Waveforms (Cont.)

The test condition is T,= 25°C unless otherwise specified.

V1P8A Load Transient Response

w TELEDVNE LECROY
rsCpouCck

VVlPBA
™
L D LM AAMAAAMAAA o i AN AN
I v
"

lout

4p

Vvirea IN =5V, Vvipea =1.8V, L=1nH, Cout=22nF*4,
lout=0.9A-3A-0.9A, slew rate=2.5A/ns

CH1: Vy1p8a, 50MV/Div, offset=1.8V
CH4: Iour, 2A/Div, DC
TIME: 100ns/Div

VNN Load Transient Response

* TELEDYNE LECROY
P

Vunn '
e

V\/sys :126V, V\/NN :105V, Lzlm'l, COUT =22nF*7,
lout=1.5A-5A-1.5A, slew rate=3.5A/ns

CH1: Vynny 50mV/Div, offset=1.05V

CH4: loyr, 2A/Div, DC

TIME: 50ns/Div

V1P2A Load Transient Response

w TELEDYNE LEceny
Pre——

e

1 ’\%Ll\:vlil‘mfh

G

MNP

lout

4p

Vyipga in =9V, Vyipaa=1.2V, L=1nH, Cqyr=22nF*3,
lout=0.75A-2.5A-0.75A, slew rate=2.5A/ns

CHL: Vy1ppa, 50MV/Div, offset=1.2V
CH4: loyr, 2A/Div, DC
TIME: 100ns/Div

VCCGI Load Transient Response

* TELEDYNE LECROY
IHTROULER

VVCCG |

W

|
S

lour

4p

Vvsys=12.6V, Wcce =1.05V, L=0.36nH,

Cout =220nF*2+22nF*6, Load Line function is
activated with 6mW setting,

lout=1A-25A-1A, slew rate=24A/ns

CH1: chce|, 100mV/D|v, offset=1.05V

CHA4: loyr, SA/Div, DC

TIME: 200ns/Div
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12.13 Operating Waveforms (Cont.)

The test condition is T,= 25°C unless otherwise specified.

VCCRAM Load Transient Response

* TELEDVNE LECROY
nPEEpouCek

lout

4p

Vvsys:12.6v, Vvceram :1.05\/, L= 1n'H,
Cout =22nF*6,

lout=1.35A-4.5A-1.35A, slew rate=2.5A/ns
CHL: Vyccram 50MV/Div, offset=1.05V
CH4: loyr, 2A/Div, DC

TIME: 100ns/Div

VGATEL Load Transient Response

w TELEDYNE LizADY
TR

VvGaTEL

1 P~ S H

lour

4p

Wysys=12.6V, Vypp oo in=3.3V, Vyeater=2.5V,
Cour =10n+*2,

lout=0.3A-1A-0.3A, slew rate=2.5A/ns

CH1: Vveatel, 100mV/Div, offset=2.5V

CH4: lout, 1A/Div, DC

TIME: 50ns/Div

VDDQ Load Transient Response

w TELEDYNE LEceny
Pre——

=
\4

lout

4p»

Vvsys=12.6V, Vvbpe=1.2V, L=1nH,
Cour =22nF*10,

lout=2.1A-7A-2.1A, slew rate=2 5A/hs
CHL1: Vyvppg, 50mV/Div, offset=1.2V
CHA4: loyt, 4A/Div, DC

TIME: 100ns/Div

VTT Load Transient Response

*m{nmmmnv
T ——

e . S N

| P Y I -

4p

Vysys=12.6V, Vyppo=1.2V, Vy11=0.6V,

Cour =10mF*2, l1oy1=(-0.6A)-0.6A-(-0.6A), slew
rate=2.5A/ns

CH1: Vyr, 100mV/Div, offset=0.6V

CH4: lour, 1A/Div, DC
TIME: 10ns/Div
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13. Register Description
13.1 Register Map

Register Name |Register Address Bits Read/Write/Read Only State Dvefault
D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO alue

VENDORID 0x00 1 0 1 0 1 1 0 0 R OXAC
REVID 0x01 0 0 0 0 0 0 0 0 R 0x00
IRQ 0x02 0 0 0 0 0 0 0 0 R/W 0x00
IRQ_MASK 0x03 1 1 1 1 1 1 1 1 R/W OxFF
PMICSTAT 0x04 0 0 0 0 0 0 0 0 R 0x00
OFFONSRC 0x05 0 0 0 0 0 0 0 0 R/W 0x00
BUCK1CTRL 0x20 0 0 1 1 1 0 0 0 R/W 0x38
BUCK2CTRL 0x21 0 0 0 0 0 0 0 0 R/W 0x00
BUCK3CTRL 0x22 0 0 0 0 1 1 0 0 R/W 0x0C
BUCK4CTRL 0x25 0 0 0 0 1 1 0 0 R/W 0x0C
BUCK5CTRL 0x26 0 0 0 0 1 1 0 0 R/W 0x0C
BUCK6CTRL 0x27 0 0 0 0 0 0 0 0 R/W 0x00
DISCHCTRL1 0x40 0 1 0 1 0 1 0 1 R/W 0x55
DISCHCTRL2 0x41 0 0 0 0 0 1 0 1 R/W 0x05
POK_DELAY 0x43 0 0 0 0 0 1 1 1 R/W 0x07
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13.2 7-bit VID Encoding

0000000 = 0.00V
0000001 = 0.50V
0000010 =0.51V
0000011 = 0.52v
0000100 = 0.53V
0000101 = 0.54V
0000110 = 0.55V
0000111 = 0.56V
0001000 =0.57V
0001001 = 0.58Vv
0001010 = 0.59V
0001011 = 0.60V
0001100 = 0.61V
0001101 = 0.62V
0001110 = 0.63V
0001111 =0.64V
0010000 = 0.65V
0010001 = 0.66V
0010010 =0.67V
0010011 = 0.68V
0010100 = 0.69V
0010101 =0.70V
0010110 = 0.71V
0010111 = 0.72V
0011000 = 0.73V
0011001 = 0.74V
0011010 = 0.75V
0011011 =0.76V
0011100 =0.77V
0011101 =0.78V
0011110 =0.79V
0011111 = 0.80V

0100000 = 0.81V
0100001 = 0.82V
0100010 = 0.83V
0100011 = 0.84V
0100100 = 0.85V
0100101 = 0.86V
0100110 = 0.87V
0100111 = 0.88V
0101000 = 0.89V
0101001 = 0.90V
0101010 =0.91V
0101011 = 0.92V
0101100 = 0.93V
0101101 = 0.94V
0101110 = 0.95V
0101111 = 0.96V
0110000 = 0.97V
0110001 = 0.98V
0110010 = 0.99V
0110011 = 1.00V
0110100 = 1.01V
0110101 =1.02V
0110110= 1.03V
0110111 =1.04V
0111000 = 1.05V
0111001 = 1.06V
0111010= 1.07V
0111011 =1.08V
0111100 =1.09V
0111101 =1.10V
0111110 =1.11V
0111111 = 1.12V

1000000 =1.13V
1000001 =1.14V
1000010 =1.15V
1000011 =1.16V
1000100 =1.17V
1000101 =1.18V
1000110 =1.19V
1000111 = 1.20V
1001000 =1.21V
1001001 =1.22V
1001010 =1.23V
1001011 = 1.24V
1001100 = 1.25V
1001101 =1.26V
1001110 = 1.27V
1001111 = 1.28V
1010000 =1.29V
1010001 = 1.30V
1010010 =1.31V
1010011 =1.32V
1010100 =1.33V
1010101 =1.34V
1010110 =1.35V
1010111 = 1.36V
1011000 = 1.37V
1011001 = 1.38V
1011010 = 1.39V
1011011 = 1.40V
1011100 = 1.41V
1011101 = 1.42Vv
1011110 = 1.43V
1011111 = 1.44V

1100000 = 1.45V
1100001 = RSVD
1100010 = RSVD
1100011 = RSVD
1100100 = RSVD
1100101 = RSVD
1100110 = RSVD
1100111 = RSVD
1101000 = RSVD
1101001 = RSVD
1101010 = RSVD
1101011 = RSVD
1101100 = RSVD
1101101 = RSVD
1101110 = RSVD
1101111 = RSVD
1110000 = RSVD
1110001 = RSVD
1110010 = RSVD
1110011 = RSVD
1110100 = RSVD
1110101 = RSVD
1110110 = RSVD
1110111 = RSVD
1111000 = RSVD
1111001 = RSVD
1111010 = RSVD
1111011 = RSVD
1111100 = RSVD
1111101 = RSVD
1111110 = RSVD
1111111 = RSVD
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13.3 Vendor ID Register Table

Address 0x00
Field Name VENDORID [7:0]
DataBit p7 | pbe | b5 | D4 D3 D2 D1 DO
Bit Name VENDORID [7:0]
Read/Write R R R R R R R R
Power On Default 0 1 0 1 1 0 0
Bit Name Bit Definition
VENDORID [7:0] 8-bit vendor ID resister programmed by yendor in manufacturing. Vendors
should use the same ID they use for their SVID controllers.
13.4 Rev ID Register Table
Address 0x01
Field Name REVID
DataBit D7 | D6 D5 D4 D3 D2 D1 DO
Bit Name RSVD MAJREV[2:0] MINRE V[2:0]
Read/Write R R R R R R R R
Power On Default 0 0 0 0 0 0 0
Bit Name Bit Definition
RSVD -
Major Sirevision ID. First stepping to start at 000. To be incremented with each
new mask stepping.
000=A
001=B
MAJREV[2:0] 010=C
011=D
100=E
101=F
110 =G
111 =H
Minor Sirevision ID. First stepping to start at 000. To be incremented with
metal change. This field is set to 000 when a major revision is made.
000=0
001=1
MINREV[2:0] 010=2
011 =3
100=4
101=5
110=6
m-=v
Copyright & ANPEC Electronics Corp. 42 WWw_anpec_com tw

Rev. A.6 - Sep., 2018



http://www.anpec.com.tw

APW8858

Anpec B

13.5 IRQ Register Table
Address 0x02
Field Name IRQ
DataBit D7 D6 | D5 D4 D3 D2 D1 DO
Bit Name - RSVD ONOC'::FSR RSVD DIE;—EM
Read/Write RMW R/W R/W R/W R/W RMW R/W R/W
Power On Default 0 0 0 0 0 0 0 0
Bit Name Bit Definition
RSVD -
Shutdown event interrupt. Set by PMIC and cleared by host. This bit when the
PMIC shuts down.
0 =Cleared
1 = Shutdown event logged
ONOFFSRC If the MONOFFSRC bitis set to 0, the setting of this bit will resultin the
assertion of IRQ# pin, signaling aninterrupt to the host. The host clears this by
writing a 1 to this register. However, the bit cannot be cleared by host if
shutdown event (except COLDOFF) is still present. Writing a 0 to this bit has no
effect.
RSVD -
PMIC Die Temp Interrupt. Set by PMIC and cleared by host. The PMIC sets this
bit whenever the PMIC die temp crosses the max temp threshold (rising and
falling).
DIETEMP 0 =Cleared
1 =PMIC Die Temp Threshold crossed (rising and falling)
If the MDIETEMP bitis set to O, the setting of this bit will result in the assertion
of IRQ# pin, signaling an interrupt to the host. The host clears this by writing a
1 to this register. Writing a 0 to this bit has no effect.
13.6 IRQ_MASK Register Table
Address 0x03
Field Name IRQ_MASK
DataBit D7 pé | b5 | Da D3 D2 D1 DO
. MONOFFS MDIETE
Bit Name - RSVD RC RSVD MP
Read/Write RMW R/W R/W RIW R/W RMW R/W R/W
Power On Default 1 1 1 1 1 1 1 1
Bit Name Bit Definition
RSVD -
Shutdown event interrupt mask. Set and cleared by host.
Setting this bit masks the ONOFFSRC interrupt and prevents the assertion of the
MONOFFSRC PMIC interrupt pin (IRQ#).
0 = interrupt unmasked
1 = interrupt masked
RSVD -
PMIC Die Temp interrupt mask. Set and cleared by host.
Setting this bit masks the DIETEMP interrupt and prevents the assertion of the
MDIETEMP PMIC interrupt pin (IRQ#).
0 = interrupt unmasked
1 = interrupt masked
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13.7 RESETIRQ1 Register Table

Address 0x04
Field Name PMICSTAT
DataBit p7 | pbe | b5 | D4 D3 D2 D1 DO
Bit Name RSVD SD'\IAIIEDTE
Read/Write R R R R R R R R
Power On Default 0 0 0 0 0 0 0 0
Bit Name Bit Definition
RSVD -
PMIC Die Temp status. Set and cleared by PMIC
SDIETEMP 0 = PMIC temp below critical threshold.
1 = PMIC temp above critical threshold.
13.8 OFFONSRC Register Table
Address 0x05
Field Name OFFONSRC
DataBit D7 | D6 D5 D4 D3 D2 D1 DO
Bit Name RSVD COLDOF [ yyio | ocp | CRITTE
F MP
Read/Write R/W R/W R/W R/W R/W RW R/W R/W
Power On Default 0 0 0 0 0 0 0 0
Bit Name Bit Definition
RSVD -
Set by PMIC, cleared by host. Host writes a 1 to this bit to clear this bit.
COLDOFF 0= cleared
1= PMIC was shut down by host via PMIC_EN pin.
Set by PMIC, cleared by host. Host writes a 1 to this bit to clear this bit.
Note: This bit cannot be cleared by host if UVLO event is still present
uvLo 0 = cleared
1 = PMIC was shut down due to a UVLO event (VSYS< 5.4V).
The setting of this bit sets the ONOFFSRC bit in the PMIC_IRQ register.
Set by PMIC, cleared by host. Host writes a 1 to this bit to clear this bit.
Note: This bit cannot be cleared by host if OCP eventis still present
ocP 0 =cleared
1= PMIC shut down due to OCP event.
The setting of this bit sets the ONOFFSRC bit in the PMIC_IRQ register.
Set by PMIC, cleared by host. Host writes a 1 to this bit to clear this bit.
Note: This bit cannot be cleared by hostis CRITTEMP event is still present
CRITTEMP 0 =cleared
1= PMIC shut down due to PMIC at critical temp.
The setting of this bit sets the ONOFFSRC bit in the PMIC_IRQ register.
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13.9 BUCKI1CTRL Register Table

Address 0x20
Field Name BUCK1CTRL
Data Bit D7 D6 D5 D4 D3 D2 D1 DO
Bit Name RSVD BUCK1_VID[6:0]
Read/Write RW RW RMW R/W RMW RMW R/W R/W
Power On Default 0 0 1 1 1 0 0 0
Bit Name Bit Definition
RSVD -
Set by host. This field sets the BUCK1 nominal regulator operating voltage.
BUCK1_VID Note: 0V is a valid setting and all power goods must stay high when VID is set to
[6:0] 0x00h. See section 13.2 for VID encoding.
All power goods must stay high when transitioning in and out of SOiX.
13.10 PWRSRCINT Register Table
Address 0x21
Field Name BUCK2CTRL
Data Bit D7 D6 D5 D4 D3 D2 D1 DO
Bit Name RSVD BUCK2_VID[6:0]
Read/Write RMW RMW RMW R/W RMW RMW RIW R/W
Power On Default 0 0 0 0 0 0 0 0
Bit Name Bit Definition
RSVD -
set by host. This field sets the BUCK2 nom inal regulator operating voltage.
BUCK2_VID[6:0] (r;lxo(;g.h?\sléze;;/;l;gnsi:gg:oe:n\?l ;IIe[r)]c::\;inrng; ods must stay high when VID is set to
All power goods must stay high when transitioning in and out of SOiX.
13.11 BUCK3CTRL Register Table
Address 0x22
Field Name BUCK3CTRL
Data Bit b7z | obe [ bs | o4 D3 D2 D1 DO
Bit Name RSVD BUCK3_VIDJ[1:0] MODE RSVD
Read/Write RMW RMW RMW R/W RMW RMW RIW R/W
Power On Default 0 0 0 0 1 1 0 0
Bit Name Bit Definition
RSVD -
Setand cleared by host. This field sets the BUCK 3 nominal regulator operating
voltage.
BUCK3_VID[L:0] 00 = 1.100v
01 = 1.075V
10 = 1.000V
11 = 1.050V (default)
VR MODE bit —set and cleared by host.
MODE 0-AUTO Modle.— VR alldljusts its operating mode (PWM / PFM) based on load
current to maximize efficiency over load current range.
1 - Forced PWM Mode - VR to operate in PWM mode only.
RSVD -
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13.12 BUCKACTRL Register Table

Address 0x25
Field Name BUCK4CTRL
Data Bit p7 | s D5 D4 p3 [ D2 D1 DO
Bit Name RSVD BUCK4 _VID[1:0] MODE RSVD
Read/Write RW RW RW R/W RW RW RIW R/W
Power On Default 0 0 0 0 1 1 0 0
Bit Name Bit Definition
RSVD -
Setandcleared by host. This field sets the BUCK4 nominal regulator operating
voltage.
BUCK4_VIDI[1:0] 00 = 1.880V
01 = 1.850V
10 = 1.830V
11 = 1.800V (default)
VR MODE bit —set and cleared by host.
MODE 0-AUTO Modle.— VR gdjusts its operating mode (PWM / PFM) based on load
current to maximize efficiency over load current range.
1 — Forced PWM Mode - VR to operate in PWM mode only.
RSVD -
13.13 BUCKS5CTRL Register Table
Address 0x26
Field Name BUCK5CTRL
Data Bit p7 | s D5 D4 p3 [ D2 D1 DO
Bit Name RSVD BUCK5_VID[1:0] MODE RSVD
Read/Write RW RW RW R/W RW RW RIW R/W
Power On Default 0 0 1 0 1 0 1 0
Bit Name Bit Definition
RSVD -
Set by host. This field sets the BUCK5 nominal regulator operating voltage.
00 = 1.10
BUCK5_VID[1:0] 01 =1.15
10 = 1.24V
11 = 1.20V (default)
VR MODE bit —set and cleared by host.
MODE 0-AUTO Mod.e.— VR alld.justs its operating mode (PWM / PFM) based on load
current to maximize efficiency over load current range.
1 - Forced PWM Mode - VR to operate in PWM mode only.
RSVD -
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13.14 BUCKG6CTRL Register Table

Address 0x27
Field Name BUCK6CTRL
Data Bit o7 | pe | bs | b4 D3 D2 D1 DO
Bit Name RSVD MODE RSVD
Read/Writ RW RW R/W R/W RW R/W R/W R/W
Power On Default 0 0 0 0 0 0 0 0
Bit Name Bit Definition
RSVD -
VR MODE bit —set and cleared by host.
MODE 0 —AUTO Mode - VR adjusts it operating mode (PW M / PFM) based on
load current to maximize efficiency overload current range.
1 — Forced PWM Mode - VR to operate in PWM mode only.
RSVD -
13.15 DISCHCTRL1 Register Table
Address 0x40
Field Name DISCHCTRL1
Data Bit o7 | e ps | b4 D3 D2 D1 DO
Bit Name BUCK4_DIS BUCK3_DIS BUCK2_DIS BUCK1_DIS
Read/Writ RW RW R/W R/W RMW R/W R/W R/W
Power On Default 0 1 0 1 0 1 0 1
Bit Name Bit Definition
Buck4 discharge resistance setting when Buck4 is disabled:
00 = function disabled (Hi Z >1k)
01 =100 W
BUCK4_DIS
- 10 = 200 W
11 =500 W
Note: Discharge resistor must be hiZ when VR is enabled.
Buck3 discharge resistance setting when Buck3 is disabled:
00 = function disabled (Hi Z >1k)
01 =100 W
BUCK3_DIS
- 10 = 200 W
11 =500 W
Note: Discharge resistor must be hiZ when VR is enabled.
Buck?2 discharge resistance setting when Buck2 is disabled:
00 = function disabled (Hi Z >1k)
01 =100 W
BUCK2_DIS
- 10 = 200 W
11 =500 W
Note: Discharge resistor must be hiZ when VR is enabled.
uckl discharge resistance setting when Buckl is disabled:
00 = function disabled (Hi Z >1k)
01 = 100 W
BUCK1_DIS
- 10 = 200 W
11 =500 W
Note: Discharge resistor mustbe hiZ when VR is enabled.
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13.16 DISCHCTRLZ2 Register Table

Address 0x41
Field Name DISCHCTRL2
Data Bit pr | obe [ b5 D4 D3 D2 D1 DO
Bit Name RSVD BUCKG6_DIS BUCK5_DIS
Read/Writ R/W R/W R/W R/W RW RW R/W R/W
Power On Default 0 0 0 0 0 1 0 1
Bit Name Bit Definition
RSVD -
Buck6 discharge resistance setting when Buck®6 is disabled:
00 = function disabled (Hi Z > 1k)
BUCK6_DIS 01 =100W
- 10 = 200 W
11 =500 W
Note: Discharge resistor must be hi-Z when VR is enabled.
Buck5 discharge resistance setting when Buck5 is disabled:
00 = function disabled (Hi Z > 1k)
BUCK5_DIS 01 =100W
- 10 = 200 W
11 =500 W
Note: Discharge resistor must be hi-Z when VR is enabled.
13.17 POK_DELAY Register Table
Address 0x43
Field Name POK_DELAY
DataBit D7 | D6 D5 D4 D3 D2 D1 DO
Bit Name RSVD PWROKDELAY [2:0]
Read/Writ R/W R/W R/W R/W RW RW R/W R/W
Power On Default 0 0 0 0 0 1 1 1
Bit Name Bit Definition
RSVD -
Programmable all rails stable to PCH_PW ROK delay:
000 =2.5ms
001 =5.0ms
010 =10 ms
PWROK DELAY[2:0] 011=15ms
100 =20 ms
101 =50 ms
110 =75 ms
111 = 100 ms (Default)
Note: The delay tolerance for the above settings should < +/-20%.
Copyright & ANPEC Electronics Corp. 48 WWw_anpec_com tw

Rev. A.6 - Sep., 2018



http://www.anpec.com.tw

APW8858 AnPeC B

14.Function Description
14.1 VR Function Description

Soft-Start
All VRs are equipped soft-start function, when enable signal of each VR is activated, an internal soft start ramps the

output voltage at a certain rate. This allows the output voltage to ramp up gradually, eliminating overshoot and
excessive inrush current.

Over Voltage Protection (OVP)

The over voltage protection circuitry monitors the feedback voltage to prevent the output from accidentally exceeding
the desired set point. Once the feedback voltage exceeds typically 130% of the set point voltage, the high/low side
MOSFETSs turn off and internal latch circuitry is activated. This insures protection of the load damage and circuit reset
is only achieved either by pulling low VDDQ_SEL below 0.3V or cycling VCC power off then on.

Over Current Protection (OCP) and Under Voltage Protection (UVP)

The each output of VRs is protected against gradual over current or sudden short on its output. When inductor current
peak value exceeds the set threshold an internal over-current protection is activated which turns off the high side and
low side MOSFETs. Once the output voltage drops below a typical threshold of 70% of the output set point value, both
high side and low side MOSFETSs turn off and an internal latch circuit is initiated.

When any of OCP or UVP is activated, the IC will be latch off. To release the latch-off is to pull low VDDQ_SEL below
0.3V or to cycle VCC power off then on.

Output Discharge

When any one of VR1~VR6 is shut down, both Upper and Lower MOSFETSs will be turned off and an internal MOSFET
with about 100/200/500 ohms (I2C programmable) Rds-on discharges the output via its FBP pin. The VTT and VPP
also discharge the output via the output pin in shutdown mode.

When VNN, VCCGI, VCCRAM or VDDQ is shut down, the PWM signal pin will be low level and both high side and low
side MOSFETSs turn off while an internal discharge device Rds-on resided at FBP pin turns on to discharge the output
voltage.

Memory Type Support

In order to support different type of memory, ex., DDR3L or DDR4, the VDDQ, V18U_25U and VTT output voltage level
will be changed in response to VDDQ_SEL voltage level. An external pull low resistor, RVDDQ_SEL, on VDDQ_SEL
pin can set the VDDQ_SEL voltage level due to a 10nA current source flowing out of VDDQ_SEL. During power on after
VSYS rises above 3.6V APW8858 keeps sampling VDDQ_SEL'’s voltage to decide which VDDQ_SEL state is selected.
The VDDQ_SEL state is hold the moment that VNN_POK asserts. There are totally 5 states of selectable voltage
conditions as below as well as if this pin is pulled below 0.3V threshold using an external small signal MOSFET. If any
fault event occurs, it is suggested to pull VDDQ_SEL pin below 0.3V to clear internal IRQ registers.

Table 4. VDDQ_SEL State

VDDQ_SEL | Suggested
- \Z V \
State Ruong, SeLs +1% tol. VDD Q V18U_25U VTT Usage
using an external MOSFET Reset fault event

L to pull low < 0.3V off off off

2 60.4kW 1.15V off off 3DXPoint

3 11 OkW 1.1v 1.8V off LPDDR4

4 165kW 1.2v 1.8V 0.6V LPDDR3/DDR4RS/DDR4E
5 267kw 1.2v 2.5V 0.6V DDR4

6 316kwW 1.35vV off 0.675V DDR3L
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14.1 VR Function Description(Cont.)

POK Output

There are two POK pins to indicate power good conditions: RSMRST# and PCH_PWROK.
The two POK pins are open drain outputs that will switch high via an external pull up resistor. It can be pulled up to a
maximum voltage of up to 5.5V. The POK assertion and de-assertion are controlled in the following conditions, as

shown as below table.

Table 5. POK Assertion and De-assertion Conditions

Power Good

Qualifying Signals (Logical AND )

Note

VSYS_UVLO (Vysvs>5.4V)

This signal must immediately de-assert at loss of any

GATE1 (V1P8U)

BUCK®6 (VDDQ) Power Good
BUCK2 (VCCGI) Power Good
(see note)

BUCK3 (VCCRAM) Power Good

BUCK1 (VNN) Power Good (see note)

RSMRST# THERMTRIP#=1 of the qualifying signals, or at the occurrence of a fault
PMIC_EN=1 condition.
BUCKZ1 (VNN) Power Good (see note) [THERMTRIP# is treated as de-asserted until the first
BUCK4 (V1P8A) Power Good de-assertion of RSMRST#.
BUCKS5 (V1P2A) Power Good BUCK1 Power Good is only a part of the RSMRS T#
power good tree until the first assertion of
PCH_PWROK after PMIC EN LaH transition.
If BUCK1 is disabled its Power Good is masked and
not part of the RSMRST# power good tree.
PCH_PWROK UVLO (Vysys>5.4V) This signal must immediately de-assert at loss of any
THERMTRIP#=1 of the qualifying signals, or at the occurrence of a fault
PMIC_EN=1 condition.
RSMRST#=1 S0 & SOiX: SLP_S0# goes low and PCH_PWROK
SLP_S4#=1 stays high. In S0iX PCH_PWROK only goes low if
SLP_S3#=1 fault condition or power loss occurs.

THERMTRIP# is treated as de-asserted until the first
de-assertion of RSMRST#.

BUCKZ1 Power Good becomes part of the
PCH_PWROK tree only after the first assertion of
PCH PWROK and stays part of this PWROK tree until
the next (PMIC_EN LaH)

If BUCK1 and BUCK?2 are disabled, their Power
Goods are to be masked and not part of the
PCH_PWROK power good tree.
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14.1 VR Function Description(Cont.)

Interrupt And Masks

The APW8858 keeps monitoring any occurrence of fault event during normal operation and report it to the embedded
controller (EC) via the assertion of IRQ# pin. As shown as below diagram, the fault events will be reported are: hot
temperature(T,>120°C), Critical Temperature(T,>150°C), V1IP8A OCP, V1P2A OCP and VSYS_UVLO(V,,<5.4V).
When any one of these fault events occurs, IRQ# will be pulled low by an internal N-MOSFET. When IRQ# does not
assert, the IRQ# is pulled high by an external pull-high resistor which is connected to an external pull-high power
source.

During IRQ# assertion, system host can investigate these bits as below diagram revealed. A mask bit, MONOFFSRC
or MDIETEMP is provided to mask ONOFFSRC or DIETEMP. When ONOFFSRC or DIETEMP is masked, the IRQ# will
not assert when the relative masked fault event occurs.

PMICSTAT (Req0x04)
[ LT e

| SDIETEMP

IRQ_MASK (Reg0x03)

p7 [pg [ |p2 |po
VH Y A 4
O MONOFFSRC MDIETEMP
R IRQ (Reg0x02)
PULL_H ‘ ‘DZ‘ Do
r Y
IRQ#
DIETEMP. (P )
\J'— Junction Temp. >120°C
Junction Temp. >150°C
ONOFFSRC | V1P8A OCP
— Y V1P2A OCP
- VSYS_UVLO
OFFONSRC (Reg0x05
| [ ][ |o2oipo
4 uvLo
<
CRITTEMP
Figure 1. IRQ Architecture Block Diagram
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14.2 12C Function Description

I>C Overview

APW8858 is a slave-only device that is mastered by the SoC. It resides off the SoC'’s 12C. The slave device imple-
mented on APW8858 side is an asynchronous implementation and will support the fast speed mode (1MHz). Some
of the main features for the 1°C slave are:

APW@8858 is accessed using a 7-bit addressing scheme.
I2C slave is not allowed to stretch the clock, and must be capable of being multi-mastered in a debug environment.
The interface draws as minimum power when not actively reading/writing registers.

Interface implementation is asynchronous.

Slave Address

APW8858 supports the standard 1>C read and write functions. The configuration register space is divided to 15-byte
partitions. APW8858 supports three 7-bit device addresses to access each of the 15 byte partitions. The 7-bit device
address is “1011110” in default.

Protocol

Reads from PMIC registers follow the “combined protocol” as described in the I2C specification, in which the first byte
written is the register offset to be read, and the first byte read (after a repeat START condition) is the data from that
register offset. See the figures below for details. The following diagrams capture the different high-speed and fast-
speed transaction format/protocol

7'b0110100 ‘0 Reg. Address Reg. Data

Figure 2. I2C Fast Speed / Fast Speed Plus Single Byte Write

7'b 0110100 ‘0 Reg. First Byte Data Reg. Last Byte Data

Figure 3. I2C Fast Speed / Fast Speed Plus Multiple Byte Write
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14.2 1?C Function Description(Cont.)

s

7'b 0110100 ‘o Reg. Address 7'b 0110100 “q Reg. Data

Figure 4. I2C Fast Speed / Fast Speed Plus Single Byte Read

8bit Data 55 8bit Data

7'vb0110100 ‘O’ Reg .Address 7b0110100 ‘I’ Reg. First Byte Data  Reg. Last Byte Data

Figure 5. I2C Fast Speed / Fast Speed Plus Multiple Byte Read

. Master to Slave

A= Acknowledge ( SDALOW )
D Slave to Master A= Not Acknowledge ( SDAHIGH )
S= START Condition
Sr= Repeated START Condition
= STOP Condition
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15.Application Information

Output Inductor Selection

The duty cycle (D) of a buck converter is the function of the input voltage and output voltage. Once an output voltage is
fixed, it can be written as:

Vout
D=
VN

For PWM converter, the inductor value (L) determines the sum of the inductor ripple currents, Al ,, and affects the load
transient response. Higher inductor value reduces the output capacitors’ ripple current and induces lower output
ripple voltage. The ripple current can be approximated by:

VIN- VouT, Vour
Fsw™ L VN

Alp-p =

Where F_, is the switching frequency of the regulator, although the inductor value and frequency are increased and the
ripple current and voltage are reduced, a tradeoff exists between the inductor’s ripple current and the regulator load
transient response time. A smaller inductor will give the regulator a faster load transient response at the expense of
higher ripple current. Increasing the switching frequency (F,,) also reduces the ripple current and voltage, but it will
increase the switching loss of the MOSFETs and the power dissipation of the converter. The maximum ripple current
occurs at the maximum input voltage. A good starting point is to choose the ripple current to be approximately 30% of
the maximum output current. Once the inductance value has been chosen, select an inductor that is capable of
carrying the required peak current without going into saturation. In some types of inductors, especially core that is
made of ferrite, the ripple current will increase abruptly when it saturates. This results in a larger output ripple voltage.

Output Capacitor Selection

Output voltage ripple and the transient voltage deviation are factors that have to be taken into consideration when
selecting output capacitors. Higher capacitor value and lower ESR reduce the output ripple and the load transient drop.
Therefore, selecting high performance low ESR capacitors is recommended for switching regulator applications. In
addition to high frequency noise related to MOSFET turn-on and turn-off, the output voltage ripple includes the capaci-
tance voltage drop AV_ ; and ESR voltage drop AV ., caused by the AC peak-to-peak sum of the inductor’s current.
The ripple voltage of output capacitors can be represented by:

Alp-p

AVcour = ——MMM
8" Cout’ Fsw

AVesr = Alp- P~ Resr

These two components constitute a large portion of the total output voltage ripple. In some applications, multiple
capacitors have to be paralleled to achieve the desired ESR value. If the output of the converter has to support another
load with high pulsating current, more capacitors are needed in order to reduce the equivalent ESR and suppress the
voltage ripple to a tolerable level. A small decoupling capacitor in parallel for bypassing the noise is also recommended,
and the voltage rating of the output capacitors are also must be considered. To support a load transient that is faster
than the switching frequency, more capacitors are needed for reducing the voltage excursion during load step change.
For getting same load transient response, another aspect of the capacitor selection is that the total AC current going
through the capacitors has to be less than the rated RMS current specified on the capacitors in order to prevent the
capacitor from overheating.
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Input Capacitor Selection

Use small ceramic capacitors for high frequency decoupling and bulk capacitors to supply the surge current needed
each time high-side MOSFET turns on. Place the small ceramic capacitors physically close to the MOSFETs and
between the drain of high-side MOSFET and the source of low-side MOSFET. The important parameters for the bulk
input capacitor are the voltage rating and the RMS current rating. For reliable operation, select the bulk capacitor with
voltage and current ratings above the maximum input voltage and largest RMS current required by the circuit. The
capacitor voltage rating should be at least 1.25 times greater than the maximum input voltage and a voltage rating of
1.5 times is a conservative guideline. The maximum RMS current rating requirement is approximately | /2, where
Iour is the load current.

ouT

Load Line Function

APW8858 implements a load line function in VCCGI voltage regulator. The load line function virtually mimics a load
line behavior as depicted as the Figure 2. In order to achieve load line function, the APW8858 uses an RC network, R9
and C45, to sense VCCGI Inductor’s current. The RC value should meet the following equation (1) to acquire high
current sensing accuracy and to minimize voltage under-shoot or over-shoot of VCCGI during load steps.

L5/RDCR=R9*C45 ----- Q) (refer to the Figure 3)

When an inductor of VCCGI is selected, the LL slope can now be calculated based on the inductor’'s DCR value.

LL Slope=DV.

VCCGI

/Dl ,; = RDCR*R11/R10*M ----(2) (refer to the Figure 3)
Where, M is the internal current mirror gain which is 6.
For example, L=0.36nH, DCR=3mW, and LL slope=6mW s desired.

Assuming C45=0.1nF, apply equation (1) , we can get R9=1.2kW
According to equation (2), the R11/R10 must be 1 based on LL slope=6mW.
Assuming R11=1kW, we can get R10=1kW.

A

Vvceal
Nominal Vyccai

AVVCCGI{ :

LL sIope=AVVCCG|/AIOUT

B >
lout
Figure 2. V, ., Curve with Load Line Function
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LX L5  RDCR VCCGI
—t ‘I -0
Rg C45 _L
< VCCGI_CSP
OPA R10 e - _
—>  VccelcsN vV
IX6
VCCGI_FBP RI11
— _|
YAYAY,
VCCGI_FBN

Figure 3. Load Line RC network.

Recommended Minimum Footprint

Y

d 5mm

Via diameter
=14mil X16
U
0.4mm
g 0.25mm
3 -1
0.575mm 0_4;%_
Yy _ S
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Layout Consideration

Signal Name

Description

Layout Guidelines

PGND
(Thermal Pad)

IC’s analog ground.

Connect the GND pad to GND plane through several
vias directly.

Each of VR’s Input Pins
(VSYS, V1P8A_IN,
VIP2A_IN, VPP_SW_IN,
VPP_LDO_IN)

AllVR's input voltage pins.

Place the input capacitors on each of the VR’s inp ut pins
with low impedance to GND and low impedance to the
each of VR’s input pins.

Each of PWM VR’s LX pins
(VIP8A_LX, V1P2A_LX)

These are the connections to the
mid point of the power stage
consisting of the high- and
low-side  switch. The output
inductor is connected here.

Connect to the output inductor with a short wire. For
higher efficiency requirement, the inductor and LX pins
should be as close as possible, and the trace resistance
from LX pin to inductor should be less than 10mOhm is
recommended.

Ideally, route the high current path like LX pins to
inductors and inductors to output capacitors on the top
layer is recomm ended.

Each of PWM VR’s output
voltage feedback pins

(VNN_FBP, VCCGI_FBP,
VCCRAM_FBP, V1P8A_FBP,
VIP2A_FBP VDDQ _FBP)

Voltage feedback pin for each of
VR.

The pins are high impedance and sensible to noise from
the switch node. The positive feedback signal should be
tied to the V+ pad of the output capacitor directly.

The feedback pin could be routed to the input capacitor
on the load side for remote sense. Coupling from fast
switching signals must be avoided.

VR’s negative feedback pins
(VNN_FBN, VCCGI_FBN)

The pins are high impedance and sensible to noise from
the switch node. The negative feedback signal should
be tied to the V- pad of the output capacitor directly.

VCCRAM_PWM, VDDQ_PWM

VCCGI, VCCRAM and VDDQ.

VSYS, VCC APW8858 input supply voltage. Connect the input capacitors from VSYS to GND and
VCC to GND for noise decoupling. The capacitors and
VSYS, VCC pins should be as close as possible.

VNN_PWM, VCCGI_PWM, | The gate driver outputs of VNN, | The traces of PWM signal from the gate driver output

pins to the APW870x should be short to eliminate the
parasitical capacitance; the parasitical capacitance less
than 80pF is recommended.

VTT_IN

This VTT_IN pin is the power supply input pin of VTT
LDO and should be connected with VDDQ's output. It
happens the neighbor pin is VDDQ_FBP which is also
VDDQ'’s output. However, DO NOT connect VTT_IN pin
with VDDQ_FBP pin directly. Both VTT_IN and
VDDQ_FBP must have their own dedicated path which
leads to the output capacitors positive terminal of
VDDQ.

The VDDQ_FBP is a feedback pin of VDDQ converter
and is sensitive to voltage droop, so the VTT_IN is not
supposed to draw current directly from VDDQ_FBP
pin. Connect VTT_IN with VDDQ output via a trace
capable of carrying at least 1A with less than 10mV
drop.
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TQMN5x5-40
| D M
Lu
Q/ Pin1
D2 \ Al
A3
Huutuduuup L X
-—{=[aaalc]
] 1 |
] ]
] ]
= ) ]
— Pin 1 Corner — ~
— — 4
] ]
] ]
] ]
| ] «
LT L -
el
s TQFN5*5-40
Y
g" MILLIMETERS INCHES
f MIN. MAX. MIN. MAX.
A 0.70 0.80 0.028 0.031
Al 0.00 0.05 0.000 0.002
A3 0.20 REF 0.008 REF
b 0.15 0.25 0.006 0.010
D 4.90 5.10 0.193 0.201
D2 3.20 3.50 0.126 0.138
E 4.90 5.10 0.193 0.201
E2 3.20 3.50 0.126 0.138
e 0.40 BSC 0.016 BSC
L 0.35 0.45 0.014 0.018
K 0.20 0.008
aaa 0.08 0.003
Copyright & ANPEC Electronics Corp. 58 WWw_anpec_com tw

Rev. A.6 - Sep., 2018


http://www.anpec.com.tw

APW8858

Carrier Tape & Reel Dimensions

PO

P2

P1

/800 A
/ -
- § o o|le ole—d
L4 :
. 8 @ H g H L
- KO B AD \*DDI B —— A
SECTION A-A_ ‘ : —
! ! W
| |
‘ SECTION B-B ‘
<
RiE
Application A H T1 C d D \W El F
330.0:2.00 50 MIN. | <GS OIS 1 5 MIN. | 20.2 MIN. | 12.020.30 [1.75£0.10 | 5.5£0.10
TQFN 5x5 PO P1 P2 DO D1 T AO BO KO
4.0t0.10 | 8.0:0.10 | 20£0.10 | 1304013 5N, | 0-6+0:99 15 3540,20 [ 5.35:0.20| 1.00£0.20
(mm)
Devices Per Unit
Package Type Unit Quantity
TQFN5x5 Tape & Reel 2500
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Taping Direction Information

TQFN5x5-40

=

USER DIRECTION OF FEED

o o o0 o0 o O O O

O ®) O O

Classification Profile

p=

User Tp =T,

/ Supplier T, Z T, \

Suppliertp E—

T S
ﬂ p ¥ AR T -5°C
Max. Ramp Up Rate = 3°C/s P
Max. Ramp Down Rate =6°C/s
et ¥
; T | 1 1\
= \
1+
N ¥
Q
=
e {
@ ts
[
25
k——  Time 25°C to Peak
Time =
Copyright & ANPEC Electronics Corp. 60 WWw_anpec_com tw

Rev. A.6 - Sep., 2018


http://www.anpec.com.tw

APW8858

Anpec B

Classification Reflow Profiles

Profile Feature

Sn-Pb Eutectic Assembly

Pb-Free Assembly

Preheat & Soak
Temperature min (Tgnin)
Temperature max (Tsmax)
Time (Tsmin to Tsmax) (ts)

100 °C
150 °C
60-120 seconds

150°C
200°C
60-120 seconds

Average ramp-up rate
(Tsmax to TP)

3 °C/second max.

3°C/second max.

Ligquidous temperature (Ty)
Time at liquidous (t,)

183 °C
60-150 seconds

217°C
60-150 seconds

Peak package body Temperature
(To)*

See Classification Tempin table 1

See Classification Temp in table 2

Time (tr)** within 5°C of the specified
classification temperature (Tc)

20** seconds

30** seconds

Average ramp-down rate (T, t0 Tsmax)

6 °C/second max.

6 °C/second max.

Time 25°C to peak temperature

6 minutes max.

8 minutes max.

* Tolerance for peak profile Temperature (Tp) is defined as a supplier minimum and a user maximum.
** Tolerance for ime at peak profile temperature (t,) is defined as a supplier minimum and a user maximum.

Table 1. SnPb Eutectic Process — Classification Temperatures (Tc)

Package Volume mm? Volume mm?®
Thickness <350 3350
<2.5mm 235 °C 220 °C
32.5mm 220 °C 220 °C
Table 2. Pb-free Process — Classification Temperatures (Tc)
Package Volume mm?® Volume mm® Volume mm®
Thickness <350 350-2000 >2000
<16 mm 260 °C 260 °C 260 °C
1.6 mm—2.5mm 260 °C 250 °C 245 °C
32.5mm 250 °C 245 °C 245 °C
Reliability Test Program
Test item Method Description
SOLDERABILITY JESD-22, B102 5 Sec, 245°C
HOLT JESD-22, A108 1000 Hrs, Bias @ T=125°C
PCT JESD-22, A102 168 Hrs, 100%RH, 2atm, 121°C
TCT JESD-22,A104 500 Cycles, -65°C~150°C
HBM MIL-STD-883-3015.7 VHBM =2KV
MM JESD-22, A115 VMM =200V
Latch-Up JESD 78 10ms, 1y=100mA
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Customer Service

Anpec Electronics Corp.

Head Office :
No.6, Dusing 1st Road, SBIP,
Hsin-Chu, Taiwan, R.O.C.
Tel : 886-3-5642000
Fax : 886-3-5642050

Taipei Branch :
2F, No. 11, Lane 218, Sec 2 Jhongsing Rd.,
Sindian City, Taipei County 23146, Taiwan
Tel : 886-2-2910-3838
Fax : 886-2-2917-3838
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