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W83301R

Winbond ACPI-STR Controller W83301R
Engineering Change Notice

Description

This document is issued to illustrate an engineering/ production change of Winbond ACPI-STR
controller W83301R.

Originally, the W83301R was manufactured in Winbond FAB | (addressed at No.2, R&D Rd. VI
Science-Based Industrial Park Hsinchu, Taiwan 300, R.O.C) with 5” wafer; the part was launched and
been M.P. at Jul./09/2001. Owing to company consideration, the FABI was sold at 2002/Sep. and
halted production since 2002/Jun.. For this issue, we prepared enough W.I.P. for the customers’
demand in the meantime. But currently the stocked W.I.P. is going exhausted and we sailed the
production of W83301R in our FABII ( addressed at No.4, Creation Rd. Il Science-Based Industrial
Park Hsinchu, Taiwan 300, R.O.C.) with 6” wafer instead of FAB | three months ago. Now the
W83301R that manufactured at Winbond FAB Il is released to be M.P. and will ships to the market
with the old one in coming months. We definitely ensure that the two are totally the same including
functions and properties, and can be replaced by each other mutually without any modification.

How to distinquish
Customer can distinguish the two parts via the topmarking of package simply.

- The part that manufactured at FAB |. Please note that the last 3 characters of the bottom line are
BNA

W83301R
@ \\' 120224002
244GBNA

W83301R
@ W' 23219900-N
323GCNB

- The part that manufactured at FAB Il. Please note that the last 3 characters of bottom line are
CNB.

For More Information
If you have anymore question, please contact with following windows.

Marketing Engineer James T. C. Chang Email: tcchang0@winbond.com.tw
TEL: 886-3-5770066 EXT: 7018

Sales Rep. Tommy Chen Email: yhchen10@winbond.com.tw
TEL: 886-3-5770066 EXT: 1348
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W83301R

1. GENERAL DESCRIPTION

The W83301R is an ACPI-compliant controller for microprocessor and other computer applications. In
substance, the part can mainly operate in alternative configurations mode A and B — mode A provides
a switch controller to generate a 5Vp, voltage from ATX power supply, a linear controller — STR1
(2.5VpyaL), and a bus termination controller — 1.25 Vpya, for high speed bus such as RDRAM/DDRAM
current sinking and sourcing; and mode B provides a switch controller to generate a 5Vp_ voltage from
ATX power supply and three linear controllers for specific voltage regulations — that is STR1
(2.5VpuaL), STR2 (3.3VpyaL) and STR3 (1.8 Vpyav), all of the outputs can simply configured by Vggro,
Vset1. Besides, the W83301R also can provide extra voltage up to 0.2V in each regulator output for
more performance. In order to reduce the customer’s cost, and simplify the circuit design, the
W83301R integrates a charge-pump engine into the chip to provide higher driving voltage for single N-
channel MOSFETSs, that is the W83301R, can drive only N-channel MOSFETSs for all applications. In
the other hand, the W83301R also offer PWOK and over current detection to protect each output and
soft-start protects all linear controllers from rush current attack. The W83301R is available in a 20-pin
SOP package.

2. FEATURES
<> Provides alternative configurations for flexible applications
» Mode A
= Provide a switch controller to generate 5VpyaL
= Linear controller STR1-2.5Vpya. (RDRAM/DDRAM application)

= Bus termination controller —1.25Vpya. for high speed bus termination application to
sinking and sourcing redundant current

» Mode B
= Provide a switch controller to generate 5VpyaL
= Linear controller STR1 — 2.5Vpya. (Clock Gen. Application)
= Linear controller STR2 — 3.3 VpyaL (SDRAM Application)
= Linear controller STR3 — 1.8VpyaL (Chipset Application)

X8 Provide a switch to enable/disable 5Vp. output in S5 state via 5Vpeny pin for USB
application

X Supports SDRAM/RDRAM/DDRAM ACPI-STR Functions
<> Drives all N-Channel MOSFETs

X3 Power-Up Softstart for all controllers
g Up to 0.2V incremental voltage on STR1/STR2 for over-clock application.

<> Under-Voltage Fault Monitor
<> Soft-Start function
X 20-Pin SOP Package
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3. PIN CONFIGURATION

STRorv2BTorv [2] (O on ] STRorv:
STRsena/BTsen o] 0] STReen
STRorva/BTenk L2 10|
STRsens [4 47 ]
vss (=] @ Winbond 12 ] 5Vogy
Vee [&] - 15| SVpLs
c1 [=] 1. W83301R 4] Veero
c2 [« 2] Veery
ChrPmp E E
5VDLEN# [1n | 4]

Figure 1. W83301R Pin Configuration
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4. PIN DESCRIPTION

SYMBOL PIN FUNCTION
Mode A: BT Current Source. Connect this pin to the gate of a suitable
N-channel MOSFET for driving bus termination regulator output.
STRprv2/BTpry 1
Mode B: STR2 Driver. Connect this pin to the gate of a suitable N-
channel MOSFET for driving STR2 output.
Mode A: BT Sense. Connect this pin to the bus termination regulator
STRsena/BTsen 2 output.
Mode B: STR2 Sense. Connect this pin to the STR2 output.
Mode A: BT Current Sink. This pin is used to drive a N-channel
MOSFET to sink the redundant current in the high-speed bus.
STRprva/BTsink 3 - —— -
Mode B: STR3 Driver. Connect this pin to the gate of a suitable N-
channel MOSFET for driving STR3 output.
Mode A: Function Reserved. Pull up this pin to +5VSB through a 1.5
STRsen3 4 Kohm resistor.
Mode B: STR3 Sense. Connect this pin to the STR3 output.
GND Power Ground. Connect this pin to ground.
Vcce Power Vcc. Input 5VSB supply.
Charge Pump Cap. Attach flying capacitor between this pin and C2 to
C1 7 . )
generate internally used high voltage from 5V power supply.
Charge Pump Cap. Attach flying capacitor between this pin and C1 to
C2 8 . ,
generate internally used high voltage from 5V power supply.
Charge Pump output. This pin produces voltage doubled 5V supply by
ChrPmp 9 . ; .
charge-pumping. Bypass with a 0.1uF capacitor.
5VpLen# 10 5VDL Enable. Control 5Vp, voltage output. Pull-up internally.
S5# 11 S5 Status. Control signal governing the soft off state S5. Pull-up
internally.
S3# 12 83 Status. Control signal governing the soft off state S3. Pull-up
internally.
Vv 13 Voltage Selection 1. Combine with VSET2 to select operation mode
SET! and output voltages of STR regulators.
Vv 14 Voltage Selection 0. Combine with VSET1 to select operation mode
SETO and output voltages of STR regulators.
5V 15 5VSB Output Control. Connect this pin to the gate of a N-MOSFET to
bLSB output 5VSB power to 5Vp,.
5V Output Control. Connect this pin to the gate of a N-MOSFET to
5Vprv 16

output 5V power to 5Vp,.
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Pin Description, continued.

SYMBOL PIN FUNCTION

Power OK. Open collector input/output. Used to indicate the ready of

PWOK 17 5Vin supply. If any STR supply (only STR1 in mode A) occurs over
current and induce under-voltage, PWOK will be pull down.
Soft-Start. Attach a capacitor (0.033u) to this pin to determine the
softstart rate. A ramp generated by charging this capacitor with internal

SS 18 soft-start current (18uA) is used to clamp the voltage rising slew rate of
STR regulators and 5Vp,. Soft starting avoids too much rush current
during voltage setup.

STRsent 19 STR1 Sense. Connect this pin to the STR1 output.

STRorys 20 STR1 Driver. Connect this pin to the gate of a suitable N-channel

MOSFET for driving STR1 output.

Publication Release Date: May 23, 2005
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Electronics Corp.

W83301R

5. APPLICATION CIRCUIT

R1

5VSB o
10 L
Cc1
I 0.1u
= S.gvdua\
5V
ui @ Gl
§ STRd1 —120 E S SFETN
16 5VDRV
e |
MOSFET N
STRsen1 Ll 25V
f C3 3.3Vdual L
® l > svoLss = 01u G0
MOSFET N STRdrv2 - ﬁ?)SFETN I
5VDUAL l I g‘i -
<1:(‘)300u sTRsen2 -2 1.25V
17 PWOK L
= 10 svpLen b u
1 . 1 10001
N 11 3 Q! -
PWOK 85 STRA3 MOSFET N
5VDLEN :: i ICSOOP I ga i
B« - 141 vseto 4 RS T
SLP_SSi i 181 vseTt STE‘SW Lo osvss
VSET1 <<
Connect VSETO and VSET1 as following cit 1
table to set operation mode and output I $e G 12
voltage L P,m
Figure 2. Mode A (DDR Mode) Application Circuit
Mode VSETO VSET1 STR1 Bus Termination Controller
ov ov 2.5VpuaL 1.25VpuaL
DDR ov NC 2.6VpuaL 1.30VpuaL
ov 5V 2.7V puaL 1.35VpuaL
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W83301R
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to set operation mode and output voltage
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Figure 3. Mode B (SDRAM Mode) Application Circuit

Mode VSETO VSET1 STR1 STR2 STR3
5V 5V 2.5VpuaL 3.3VpuaL 1.8VpbuaL
SDRAM 5V NC 2.6VpuaL 3.4VpuaL 1.8VpuaL
5V ov 2.7VpuaL 3.5VpuaL 1.8VpuaL

Publication Release Date: May 23, 2005
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6. BLOCK DIAGRAM

V¢e C1 | C2 CprPmp
| *r—>»
To
1 POWM
(O]
|:| Charge
S <+
STRprvi/BT
STRsent/BT
5Vp
Moni
5VDL tor % STRDszlBT
oy and ‘ Qs
STRse
% +5V L_[>—L
% 1.2
F L
STRse
VSE VSE S S SVoLe GN

Figure 4. W83301R Internal Block Diagram
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7. FUNCTIONAL DESCRIPTION

7.1 Mode Selection

The W83301R supports two modes for customer’s multi-applications, as shown as Table1, the mode
A and mode B can selected via VSETO pin. If this pin connects to 5V, the chip will operate under
mode A, otherwise the chip will operate under mode B when VSETO connects to ground.

Both mode A and B supports a linear switch to generate an ACPI-compliant 5Vp,_ voltage from ATX
power supply 5V/5Vsg according to S5# and S3# signals. And user also can turn off the whole 5Vp,
output in S5 state via 5Vp gn# pin if needed.

Under the mode A operation, the chip provide a linear controller STR1 that drives a N-channel
MOSFET Qa3 (refer to figure) to generate a regulated voltage 2.5Vpya. from an external power source
3.3VpuaL, the 2.5 VpyaL is provide for RDRAM/DDRAM ACPI suspend to RAM application. And In
order to simply the circuit design and reduce customer’s cost, the W83301R also integrate a bus
termination controller BT driving two external N-channel MOSFETs (Q4, Q5) to generate a specific
ACPI-compliant voltage according to a half of STR1 output for sourcing and sinking bus redundant
current.

Under the mode B operation, the chip provide three linear controllers, that is STR1- 2.5VpyaL, STR2-
3.3 VpuaL, and STR3- 1.8VpyaL, all of the three outputs drive a N-channel MOSFET (Q3, Q4, and Q5)
to generate an ACPI-compliant voltage by different applications. Such as STR1- 2.5Vpya. for clock
generator application, STR2- 3.3 Vpya. for SDRAM application, and STR3- 1.8Vpya. chipset
application.

Besides, as shown in Table 1 the W83301R also provide a tri-state pin VSET1 to bias an extra voltage
up to 0.2V in each output for more performance but under mode A operation, the BT output voltage
will generated according to a half of STR1 output set by VSET1.

Table 1. W83301R Control Table

Bus Termination

Mode| VSETO | VSET1 STR1 Remark
Controller
ov ov 2.5VpuaL 1.25VpuaL -STR1 output for RDRAM/DDRAM
ov NC 2.6V, 1.30V, voltage
A — TDUAL T TouAL -Bus Termination Controller for
memory bus redundant current
ov v 2.TVouaL 1.35Voua sinking and sourcing.
Mode| VSETO | VSET1 STR1 STR2 STR3 Remark
5V 5V 2.5V 3.3V, 1.8V
PoAL PoAL PUAL_.STR1 output for Clock Gen. voltage
B 5V NC 2-6VDUAL 3-4VDUAL 1 -8VDUAL -STR2 OUtpUt for SDRAM VOltage
-STR3 output for Chipset voltage
5V OV 2-7VDUAL 3-5VDUAL 1 -8VDUAL

Publication Release Date: May 23, 2005
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7.2 ACPI State Control

In order to meet the ACPI specification, the W83301R implement a state machine as shown as Figure
5 to generate ACPI-compliant power state transition.

There are only five states in the state machine cause the W83301R only focus on the memory ACPI
control, and the five states are G3 (Mechanical-Off State), SO (Full-Power State), S3 (Sleeping State-
Suspend to RAM), S50, (Soft-Off State), S50« and all of these states changed to the other according to
the condition of S3#, S5# and 5Vp en#. On the other hand, cause of the W83301R allows customer to
disable/enable the 5Vpya. output in S5 state via 5Vp en# pin, there are two states, S50, and S5¢y,
corresponding to S5 state. A soft ramp-up mechanism is needed to protect the 5Vp_ output from the
rush current attack during the S5q¢ to S5¢, state transition. Same as the 5Vp_ output, the W83301R
also provides soft ramp-up mechanism during S50, to SO state transition in each STR output.

In the state machine, when the power on, and the 5V input from power supply arrive 4.5V, the chip will
enter S5 first from G3, and ramp-up into S5¢, state by two conditions, the one is when 5Vp g\#=0
under standby power supply to resume the 5Vp_ output, the other one is S3#=1 and S5#=1 the system
will enter S1 state.

During S50, state, the chip will return back to S50 when the customer wants disabling the 5Vsg output
(5VpLen#=1) to save some power. And the chip will drive all outputs into SO state will S3#=1 and
S5#=1.

When the system under the SO state, the system should enter the S3-sleeping (S3#=0, S5#=1) or S5-
soft off (S5#=0) state when the system idle for a long time or user power-off.

When the system suspend to RAM, the system will be wakeup and enter SO-full power state by
(S3#=1, S5#=1,PWOK=1), or get into S5-sleeping soft off state by (S5#=0)

Table 2. W83301R Outputs Table

STATE 5VpL STR1 STR2 STR3 LUV ACTIVITY *

G3 Off Off Off Off No

S5 (5Vp, Off) Off Off Off Off No
On

S5 (5VpL On) (Driven by 5Vpyss) Off Off Off No
On

SO (Driven by 5Vory) On On On Yes

S3 On On On On Yes

(Driven by 5VDLSB)

*When the STR2 & STR3 configured as bus termination controller, only STR1 has linear under voltage
function.

7.3 Charge Pump

In order to simply the design circuit and provide a good-price solution for customer, the W83301R
integrate with a switched-capacitor voltage doubler charge pump to provide a higher driving voltage
(Up to 10 volt) and can drive a single N-channel MOSFETs in each output.

-12-
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7.4 Power OK

The W83301R use a bi-direction Power OK signal to ensure the system can work normally. When the
system jump from state S3 to state SO, the W83301R will monitor the input signal from PWOK pin to
ensure that external system power is OK and then switch each outputs into SO stage; In the other
hand, the W83301R will pull down the Power OK signal to inform the system that a over current and
induce under-voltage occurred.

7.5 Soft-Start

During ‘S5off’ to ‘S50n’ and ‘S5on’ to ‘SO’ state transitions, the 5Vdual and STR voltages need to ramp
up from O to their set values respectively. The charging current flowing to output capacitors must be
limited to avoid supply drop-off.

In W83301R, an internal 18 uA current source (Iss) charges an external capacitor (Css) to generate a
linear ramp-up voltage on SS pin (Vss). The Vss slews from 0 to about 9V during the above-
mentioned state transitions, and the Vss slew rate is used to clamp the ramp-up rate of 5Vdual and
STR output voltages. This output clamping allows power-ups free of supply drop-off events.

Since the outputs are ramped up in a constant slew-rate, the current dedicated to charge any output
capacitor can be calculated with the following formula:

lcout = Iss x (Cout / Css)

Some technique is included in W83301R to further reduce the total charging current: In Mode B
configuration, the start-up of ramp-up time STR3 (1.8V) will be advanced from that of STR1 to reduce
the overlap time of charging. And in Mode A configuration, the bus-terminator is input clamped, and its
output voltage slew-rate, so as its charging current, will be limited to half of that of STR1.

Note that, too slow ramp-up rate is not recommended. If so, the state transition mentioned above will
be prolonged to much. Before Vss ramps up to its upper limit (about 9V), the state transition will not be
completed and will not go into next state.

Publication Release Date: May 23, 2005
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8. ELECTRICAL CHARACTERISTICS
8.1 ABSOLUTE MAXIMUM RATINGS

Stresses greater than those listed in this table may cause permanent damage to
the device. Precautions should be taken to avoid application of any voltage higher
than the maximum rated voltages to this circuit. Subjection to maximum conditions
for extended periods may affect reliability. Unused inputs must always be tied to an
appropriate logic voltage level (Ground or Vdd).

SYMBOL PARAMETER RATING
Vss, Vee Voltage on any pin with respect to GND -05Vto +7.0V
ChrPmp -0.5Vto +12.0V
Hi-V Pins Pin# 1,2,3,4,8,15,16,18,19,20 GND-0.3 V to Vchrpmp + 0.3V
Lo-V Pins Pin# 7,10,11,12,13,14,17 GND-0.3 V to Vcc + 0.3V
TsTtG Storage Temperature - 65°C to + 150°C
Ts Ambient Temperature -55°C to + 125°C
Ta Operating Temperature 0°C to + 70°C

8.2 AC CHARACTERISTICS

VCC=5V + 5 %, Ta = 0°C TO +70°C
PARAMETER SYMBOL | MIN TYP MAX UNITS TEST CONDITIONS
Vcc SUPPLY CURRENT
Norminal Supply Current lsys 6 mA
POWER-ON RESET
Rising Vsysg Threshold 4.3 V Venr pmp > 8.5V
5VSB Hysteresis 1 V
Rising Vcnr pmp Threshold 8.5 V Vsyse > 4.3V
Venr pmp Hysteresis 1 \%
SOFT-START
Soft-Start Current Iss 18 uA
Vss upper limit 9 V

-14-
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AC CHARACTERISTICS (Continued)

VCC=5V +5 %, TA=0°C TO +70°C

PARAMETER

SYMBOL | MIN |

TYP | MAX | UNITS |

TEST CONDITIONS

STR1 IINEAR REGULATOR

VSET0=0V, VSET1=0V

VstrsENT

Nominal Output Voltage 25 \Y, VSET0=5V VSET1=5V

or =5V, =
VSETO0=0V,

Nominal Output Voltage 2.6 \Y VSET1=NC

or VSET0=5V,VSET1=NC
) VSETO0=0V, VSET1=5V
ominal Output Voltage .

N ' Output Volt 28 v VSETO0=5V,VSET1=0V
or =5V, =

Regulation %

STR Under-Voltage Falling

ThreSsEr:gId 80 %

MAX STRDRW OUtpUt

Voltage 6 V |(STRDR\/1) <0.1mA

STR2 LINEAR REGULATOR

Nominal Output Voltage 3.3 \Y, VSET0=5V,VSET1=5V

Nominal Output Voltage 3.4 \Y VSET0=5V,VSET1=NC

Nominal Output Voltage 3.5 \Y VSET0=5V,VSET1=0V

Regulation %

STR Under-Voltage Falling

ThreSsEr:gId 80 %

MAX STRDRv1 OUtpUt

Voltage 6 \Y I[(STRprv1) < 0.1mMA

STR3 LINEAR REGULATOR

Nominal Output Voltage 1.8 Vv VSETO0=5V

Regulation %

STR Under-Voltage Falling

ThressEr:gId 83 %

MAX STRDRW OUtpUt

Voltage 6 V |(STRDRv1) <0.1mA

BUS TERMINATOR

Nominal Output Voltage / 50 %% VSET0=0V

Regulation

%

-15-
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AC CHARACTERISTICS (Continued)

VCC=5V +5 %, TA=0°C TO +70°C

PARAMETER SYMBOL | MIN | TYP | MAX | UNITS |  TEST CONDITIONS
5VDUAL SWITCH CONTROLLER
5Vprv Output High Voltage 9 Cload=3000p
5Vprv Sourcing Current 7 mA Cload=3000p
5Vpgry Sinking Current 400 uA Cload=3000p
f/\éﬁfgﬁ‘e Output  High 9 Cload=3000p
5Vp,sg Sourcing Current 7 mA Cload=3000p
5VpLss Sinking Current 230 uA Cload=3000p
S3#,S5#,5VDLEN#, PWOK,CHARGE PUMP
Input Logic High 22 V
Input Logic Low 0.8 Vv
PWOK Output Inpedence 150 ohm | LUV active
Charge Pump Frequency 200 KHz

-16-
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9. PACKAGE SPECIFICATION
20L SSOP-209 mil

D

nonoonn | o~ 2

N
"N _7 \_ DTEAIL A

20

D
I

J1

[

mi STELWA
Y] L als i T
A

DETAIL A

SYMBOL DIMENSION IN MM DIMENSION IN INCH
MIN. NOM MAX. MIN. NOM ‘ MAX.
A —_— | = 200 | = | = | 0.079
Al 0.05 | = | em—— | (.002 | =——| e—
A2 1.65 | 1.75 | 1.85 | 0.065 | 0.069 | 0.073
b 022 | == | 038 | 0.009 | = |0.015
c 0.09 | == | 0.25 | 0.004 | = | 0.010
D 690 | 7.20 | 7.50 | 0.272 | 0.283 | 0.295
E 500 530 [5.60 | 0.197 | 0.209 | 0.220
He |740 |7.80 |820 | 0.291 | 0.307 | 0.323
e — | (.65 — — | (0.0256 —
L 055 | 075 | 0.95 | 0.021 | 0.030 | 0.037
L1 — 125 | e em—| (0.050 | =—
Y — | = 0.10 — | e 0.004
) 0 - 8 0 -1 3
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10. ORDERING INFORMATION

W83301R

Part Number

Package Type

Production Flow

W83301R

20-PIN SSOP

Commercial, 0°C to +70°C

11. HOW TO READ THE TOP MARKING

TS
Paumumnny

ﬂ!y

- W83301R

23219900-N
323GCNB

Left Line: Winbond Logo

1% line: Part No W83301R

2" line: Tracking code XXXXXXXXX
3" line: Package date code XXX + assembly house ID X + CNB: the IC version

-18-
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12. REVISION HISTORY

VERSION DATE PAGE DESCRIPTION
1.0 02/Jul. 1% Release
1.1 03/Jun. 2 Add ECN declaration
A1 May 23, 2005 19 ADD Important Notice

Important Notice

Winbond products are not designed, intended, authorized or warranted for use as components
in systems or equipment intended for surgical implantation, atomic energy control
instruments, airplane or spaceship instruments, transportation instruments, traffic signal
instruments, combustion control instruments, or for other applications intended to support or
sustain life. Further more, Winbond products are not intended for applications wherein failure
of Winbond products could result or lead to a situation wherein personal injury, death or
severe property or environmental damage could occur.

Winbond customers using or selling these products for use in such applications do so at their
own risk and agree to fully indemnify Winbond for any damages resulting from such improper

use or sales.

Winbond

Electronics Corp.

Prisisay

Headquarters

No. 4, Creation Rd. lll,
Science-Based Industrial Park,
Hsinchu, Taiwan

TEL: 886-3-5770066

FAX: 886-3-5665577
http://www.winbond.com.tw/

Taipei Office

9F, No.480, Rueiguang Rd.,
Neihu District, Taipei, 114,
Taiwan, R.O.C.

TEL: 886-2-8177-7168

FAX: 886-2-8751-3579

Winbond Electronics Corporation America
2727 North First Street, San Jose,

CA 95134, U.S.A.

TEL: 1-408-9436666

FAX: 1-408-5441798

Winbond Electronics Corporation Japan
7F Daini-ueno BLDG, 3-7-18

Shinyokohama Kohoku-ku,

Yokohama, 222-0033

TEL: 81-45-4781881

FAX: 81-45-4781800

Winbond Electronics (Shanghai) Ltd.
27F, 2299 Yan An W. Rd. Shanghai,

200336 China

TEL: 86-21-62365999

FAX: 86-21-62365998

Winbond Electronics (H.K.) Ltd.
Unit 9-15, 22F, Millennium City,

No. 378 Kwun Tong Rd.,

Kowloon, Hong Kong

TEL: 852-27513100

FAX: 852-27552064

Please note that all data and specifications are subject to change without notice.
All the trade marks of products and companies mentioned in this data sheet belong to their respective owners.
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