“XICOR’

Power Supply Sequencer with Power-up System Monitoring

X80200/01/02/03/04

FEATURES

Sequence three voltage supplies independently

—Core and Logic I/0 VCC power sequencer for
processor supplies

— Power up and power down control

—Voltage monitors have undervoltage lockout

—Internal charge pump drives external
N-channel FET switches

—Cascadable to sequence more than 3 supplies

—Time based or voltage based sequencing

Status register bits monitor gate output status

SMBus compatible Interface

Slave address identification for up to 8 power

sequencers (24 supplies) on the same bus

Surface mount 20-pin TSSOP Package

APPLICATIONS

Distributed Power Supply Designs
Multi-voltage systems

Multiprocessor systems

Embedded Processor Applications

Digital Signal Processors, FPGAs, ASICs, Memory
Controllers

N + 1 Redundant Power Supplies

Support for SSI — Server System Infrastrcture
Specifications

-48V Hotswap Power Backplane/Distribution
Card Insertion Detection and Power

Power Sequencing DC-DC Supplies

Databus Power Interfacing

Custom Industrial Power Backplanes

Other: ATE, Data Acquisition, Mass Storage,
Servers, Data com, Wireless Basestations

DESCRIPTION

The X80200 power sequencer provides a flexible
approach for handling difficult system power up condi-
tions. The X80200 includes control of up to three voltage
supplies and can be cascaded to control additional sup-
plies. The device contains independent undervoltage
lockout for each controlled voltage.

The three voltage control circuits allow sequencing for
primary, core, and I/O voltages. The core and I/O sup-
plies are linked together with a comparator or a timer
allowing a tight coupling between these two supplies. The
sequencing may be either voltage based or time based.

The X80200 contains separate charge pumps to control
external N-channel power FETs for each of the supplies.
The charge pumps provide the high gate control voltage
necessary for efficient operation of the FET switches.

The X80200 turns on the primary voltage to the system
when the voltage source is steady. This primary FET
switch turn-on can be delayed with an external RC circuit.
For the secondary voltage sources, the device has a
built-in “core-up-first and core-down-last” sequencing
logic which is ideal for high performance processors,
DSPs and ASICs.

The serial bus can be used to monitor the status or turn
off each of the external power switches. The X80200 has
3 slave address bits that allow up to 8 devices to be con-
nected to the same bus.

FUNCTIONAL DIAGRAM
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PIN CONFIGURATION

20-lead TSSOP

SETV [ 1 20 [] VDDL
REF ] 2 19 [ vDDM
A0 ] 3 18 [ VDDH
GND [ 4 17 [ ] VFB
Al s 16 ] DNC
A2 16 15 [] GATE_M
NC 7 14 ] GATE_H
SDA ] 8 13 [ GATE_L
SCL ]9 12 ] ENS
READY ] 10 11 [ GATEH_EN
ORDERING INFORMATION
UVLOy UVLOy, UVLO,_ Package PART NUMBER
45 3.0 0.9 TSSOP X80200V20I
4.5 2.25 0.9 TSSOP X80201V20I
3.0 2.25 1.7 TSSOP X80202V20I
3.0 2.25 0.9 TSSOP X80203V20lI
3.0 0.9 0.9 TSSOP X80204V20I
REV 1.15 7/11/03 www.xicor.com 20f18
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PIN DESCRIPTIONS

Pin Name Description

1 SETV Set Voltage. This pin is used for voltage based power sequencing of supplies VDDM and VDDL.
If unused connect to ground.

2 REF Reference voltage. This pin is used for voltage based sequencing. The voltage on this pin is
compared to the voltage on the VFB pin and provides the threshold for turn on of the GATE_M
output. Either a voltage source or external resistor divider can be used to provide the reference.
If time based sequencing is used this pin should be tied to VDDH.

3 AO Slave address pin assignment. It has an Internal pull down resistor. (>10MQ typical)

4 GND Voltage Ground.

5 A1 Slave address pin assignment. It has an Internal pull down resistor. (>10MQ typical)

6 A2 Slave Address pin assignment. It has an Internal pull down resistor. (>10MQ typical)

7 NC No internal connections.

8 SDA Serial bus data input / output pin.

9 SCL Serial bus clock input pin.

10 READY READY Output Pin: This open-drain output pin goes LOW while VDDH is below UVLOy and
remains LOW for tpyrgT after VDDH goes above UVLOy. READY goes HIGH after tpyrsT-

11 | GATEH_EN | GATE_H Enable. When this pin is HIGH and VDDH > UVLOy the charge pump of the GATE_H
pin turns on and the output drives HIGH. When this pin is LOW, the charge pump is disabled and
the GATE_H output is LOW. An external RC time delay can be connected between the enable
signal and this pin to delay the GATE_H turn on.

12 ENS Enable Sequence. This pin is used for time based power sequencing of supplies VDDM and
VDDL. If unused, connect to ground.

13 GATE_L GATE_L Output: This output is connected to the gate of an (external) Power Switch “L”.

The GATE_L pin is driven HIGH when charge pump L is enabled and pulled LOW when the
charge pump is disabled.

14 GATE_H GATE_H Output: This output is connected to the gate of a (external) Power Switch “H”.

The GATE_H pin driven HIGH when charge pump H is enabled and pulled LOW when the
charge pump is disabled.

15 GATE_M GATE_M Output: This output is connected to the gate of a (external) Power Switch “M”.

The GATE_M pin driven HIGH when charge pump M is enabled and pulled LOW when the
charge pump is disabled.

16 DNC Do not connect (must be left floating).

17 VFB Voltage Feedback Pin. This input pin is used with voltage based power sequencing to monitor the
level of a previously turned on supply. If unused connect to ground.

18 VDDH Primary supply voltage (typically 5V).

19 VDDM Monitored Supply Voltage “M” input.

20 VDDL Monitored Supply Voltage “L” input.
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ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS

Temperature under bias ..............c..... —65°C to +135°C
Storage temperature ............cocoeenee. —65°C to +150°C

Voltage on given pin (Power SequencingFunctions):
AllVDD PINS ..o

Lead temperature (soldering, 10 seconds)......... 300°C

POWER SEQUENCING CONTROL CIRCUITS
(Over the recommended operating conditions unless otherwise specified).

COMMENT

Stresses above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device.
This is a stress rating only; functional operation of the
device (at these or any other conditions above those
listed in the operational sections of this specification) is
not implied. Exposure to absolute maximum rating con-
ditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

Temperature Min. Max.

Industrial -40°C

+85°C

Symbol Parameter | Min. | Typ. | Max. | Unit | Test Conditions
DC CHARACTERISTICS - Undervoltage Lockout Comparators
VDDH Supply Operating Range 3.05 5.5 \
Vbom Supply Operating Range 0.95 5.5 Vv
VppL Supply Operating Range 0.95 5.5 Vv
IDDH Supply Current 25 mA VDDH =5.5V
IDDH Supply Current 200 WA | VppH =3.1V
UVLOQ Undervoltage lockout for VDDH
X80200 | 4.425 45 4.575 \Y
X80201 | 4.425 4.5 4.575
X80202 | 2.95 3.0 3.05
X80203 | 2.95 3.0 3.05
X80204 | 2.95 3.0 3.05
UVLOy Undervoltage lockout for VDDM \
X80200 | 2.95 3.0 3.05
X80201 2.2 2.25 2.3
X80202 2.2 2.25 2.3
X80203 2.2 2.25 2.3
X80204 | 0.875 0.9 0.925
UVLOL Undervoltage lockout for VDDL \
X80200 | 0.875 0.9 0.925
X80201 | 0.875 0.9 0.925
X80202 | 1.65 1.7 1.75
X80203 | 0.875 0.9 0.925
X80204 | 0.875 0.9 0.925
Vyys UVLOR v L comparator Hysteresis 30 mV
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POWER SEQUENCING CONTROL CIRCUITS (Continued)

(Over the recommended operating conditions unless otherwise specified).

Symbol Parameter | Min. | Typ. | Max. | Unit | Test Conditions
DC CHARACTERISTICS - Gates and Others
ViH Voltage Input Valid High for VDDH x VDDH+ | V
ENS, SETV, GATEH_EN 0.7 0.5
ViL Voltage Input Valid Low for -0.5 VDDHx | V
ENS, SETV, GATEH_EN 0.3
VoL Output LOW Voltage 0.4 \'%
(SDA, READY)
VGATE_ON GATE_H, GATE_M 9.0 10 11.0 V | Vppy =5.5V
GATE_L 7.0 8 9.0
GATE_H, GATE_M 7.0 8 9.0 V | Vppy=3.1V
GATE_L 6.0 7.0 8.0
VGATE_OFF Gate Voltage Drive (OFF) for 0 0.1 \%
GATE_H, GATE_M, GATE_L
IGATE_ON Gate Current Drive (ON) for 20 35 45 pMA | Note 1
GATE_H, GATE_M, GATE_L
IGATE_OFF Gate Sinking Current Drive (OFF) 9 10 11 mA | VppH = 5.5V, Vppm =0V,
for GATE_H, GATE_M, GATE_L VppL =0V,
GATEH_EN =0,
GATE_H =55,
GATE_L =55,
GATE_M = 5.5, Note 1
VuysT VFB comparator 15 20 25 mV | Note 1, 25°C
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POWER SEQUENCING CONTROL CIRCUITS (Continued)
(Over the recommended operating conditions unless otherwise specified).

Symbol | Parameter | Min. | Typ. | Max. | Unit | Test Conditions
AC CHARACTERISTICS
tPURST Delayed READY Output 10 12 15 ms | Vppy = 5.5V
(READY output delayed after 40 80 Vppy = 3.1V
VDDH rises above UVLOy)
tDELAY_UP 600 750 900 pus | VppH =5.5V, CGATE =0
6 ms VDDH = 3.1V, CGATE =0
tDELAY_DOWN 700 800 900 pus | VppH =5.5V
6 ms VDDH =3.1V
toFr GATE_H, GATE_M, GATE_L 40 bs | VppH =5.5V, Note 1
turn-off time 80 us | Vppp = 3.1V, Note 1
toN GATE_H, GATE_M, GATE_L 0.5 0.6 0.7 ms | VppH = 5.5V, Note 1
tum-on time 2 5 ms | Vppy = 3.1V, Note 1
tR VppH Rise Time 1.0 ps | Note 1
te Vppy Fall Time 1.0 ps | Note 1
VDDH GATE_L / \
IDELAY_DOWN
> ts tr—p tpELAY_UP
GATE_M / \
GATE_H, M, L
—> ton torF /\/\
UVLOHJ V \
VDDH <¢— tpuURST —>|
A
READY
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SERIAL BUS INTERFACE ELECTRICAL CHARACTERISTICS

Symbol Parameter Min. Max. Unit Test Conditions
ViL Signal Input Low Voltage 0.8 Vv
ViH Signal Input High Voltage 2.0 \
VoL Signal Output Low Voltage 0.4 \Y Note 1, lpyjiyp = 4mA
Cgus Capacitive Load per bus segment 400 pF Note 1
CAPACITANCE
Symbol Parameter Max. Unit Test Conditions
Cout Output Capacitance (SDA) 8 pF VouTt =0V, Note 1
CiNn Input Capacitance (SCL) 6 pF VN = 0V, Note 1
Note: (1) Guaranteed by device characterization.

EQUIVALENT A.C. OUTPUT LOAD CIRCUIT FOR VDDH = 5V

VDDH

2.06KQ

SDA, READY

30pF

-

A.C. TEST CONDITIONS

Input pulse levels

Ve x0.1to Ve x 0.9

Input rise and fall times 1

Ons

Input and output timing levels

Ve x0.5

Output load Standard output load
WAVEFORM  INPUTS OUTPUTS
Must be Will be
steady steady
May change  Will change
_ﬂ_ from LOW from LOW
to HIGH to HIGH
May change  Will change
_“_ from HIGH from HIGH
to LOW to LOW
Don’t Care: Changing:
Changes State Not
Allowed Known
N/A Center Line
is High
Impedance
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BUS INTERFACE AC TIMING

SMBus 2-Wire Bus Test
Symbol Parameter Min. | Max. | Min. | Max. | Units | Condition
fsoL Clock Frequency 10 100 400 kHz
tcyc Clock Cycle Time 10 2.5 ps
tHIGH Clock High Time 4.0 50 0.6 ps
tLow Clock Low Time 4.7 1.3 ps
tsu:sTa | Start Setup Time 4.7 0.6 ps
typ:sTA | Start Hold Time 4.0 0.6 us
tsu:sTo | Stop Setup Time 4.0 0.6 ps
tsu:paT | SDA Data Input Setup Time 250 100 ns
typ:pAT | SDA Data Hold Time 300 0 ns
tr SCL and SDA Rise Time: TR = (V) pmax - 0.15) to 1000 300 ns Note 1
tr SCL and SDA Fall Time: TF = (Vigmin - 0.15) to 300 300 ns Note 1
tAA SCL Low to SDA Data Output Valid Time 550 | 1100 | 250 | 1100 ns Note 1
tpH SDA Data Output Hold Time 300 0 ns Note 1
T Noise Suppression Time Constant at SCL and 50 50 ns Note 1
tgur Bus Free Time (Prior to Any Transmission) 4.7 1.3 us Note 1
tsu:A A0, A1, A2 Setup Time 0 0 ns
tHD:A A0, A1, A2 Hold Time 0 0 ns
TIMING DIAGRAMS
Figure 1. Bus Timing
tHigH fLow iR
< >le g — |«
scL \ ) - _
tHD:DAT] tsu:sto
SDAIN o
<«—>» aa IDH|eD] tBUF 4:j

SDAOUT

Figure 2. Address Pin Timing

Clk 1

X

Slave Address Byte

START
SCL ;
SDA IN
tsu:a
A2, A1, AO
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PRINCIPLES OF OPERATION

Power Sequencing Control (PSC)

The Xicor X80200 supports a variety of sequencing
applications. The sequencing can be voltage based or
time based. Some examples are shown in Figure 13,
Figure 14, and Figure 15 in the APPLICATIONS sec-
tion. The X80200 allows for designs that can control
the power sequencing of up to three voltage supplies.
For systems with more than three supplies, the
X80200 may be cascaded.

Basic Functions

VDDH is the primary voltage for the X80200. Once VDDH
rises above the primary undervoltage lockout level
(UVLOy) for time tpyrsT, the READY output goes HIGH
indicating that the supply power is good. By connecting
READY directly to GATEH_EN, the GATE_H output goes
high immediately, turning on the power FET connected in
series with VDDH. The system primary voltage may be
delayed by using an external RC circuit between READY
and GATEH_EN.

VDDH must be stable before VDDM and VDDL supplies
are monitored and power sequencing begins.

The second supply voltage (I/O supply) is monitored by the
VDDM pin. VDDM must be greater than the I/O supply
undervoltage lockout level (UVLO),) prior to any activation
of the GATE_M output. The VDDM voltage is used to turn
on the charge pump that drives the GATE_M output.

The third supply (core supply) is monitored by the VDDL
pin. VDDL must be greater than the core supply under-
voltage lockout level (UVLO| ) prior to any activation of the
GATE_L output. The VDDL voltage is used to turn on the
charge pump that drives the GATE_M output.

Power Sequencing Functions

X80200 provides two options for power sequencing. In
time based sequencing, the ENS (Enable Sequence)
input signals that the core and 1/O voltages are to turn
on with a fixed time relationship. In voltage based
sequencing. the SETV (Set Voltage) initiates turn on of
the core voltage. The I/O voltage remains off until the
core voltage reaches a set threshold.

In both cases the X80200 uses a core-voltage first and
core voltage-last power up/down algorithm.

Time Baseo Power SequeNcING

A rising edge (LOW to HIGH) transition of the ENS pin
turns on the charge pump that drives the GATE_L output.

A falling edge (HIGH to LOW) transition of the ENS signal
turns off the charge pump that drives the GATE_M out-
put. This technique provides a “forced” core-voltage-first
power up and core-voltage-last power down algorithm.
The ENS signals does not control the ramp up/down
rates of the GATE_M or GATE_L outputs.

In the absence of an externally provided ENS signal, the
ENS pin can be connected in a number of different ways.

— ENS can connect to the VDDH pin. In this case, the
GATE_H and GATE_L outputs are enabled at the same
time. GATE_H could be delayed by using an external
RC timer between READY and GATEH_EN to provide
a sequence where VDDL is the first supply voltage
applied to the system.

— ENS can connect to a delayed READY signal, so that
the VDDL voltage follows the VDDH voltage by a fixed
time.

— ENS can connect to the system side of the VDDH FET,
so the VDDL voltage will follow immediately after the
primary supply is applied to the system.

See "FUNCTIONAL DESCRIPTION" on page 10 for
details on timing and ramp up.

VoLtace Basep Power SEQUENCING

In this configuration, the drain of the “I” MOSFET is
connected to the VFB input of the X80200, the ENS pin
is tied to ground and a resistor divider provides a refer-
ence voltage to the REF pin.

A LOW to HIGH transition of the SETV pin turns on the
GATE_L output. This turns on the “L” MOSFET. Once
the drain of this FET reaches the REF level, GATE_M
turns on. Since the trigger for the GATE_M output is
selected by a threshold level, the user has the ability to
specify relative core and 1/O voltage sequencing.

System Monitoring and Remote Shutdown

The X80200 Status Register contains fault detection
bits that indicate the status of the GATE_H, GATE_M,
and GATE_L pins. These bits are Stat_GATEH,
Stat_ GATEM, and Stat_GATEL. The status register
can be read via 2-wire bus. This feature allows for sys-
tem monitoring of the power sequencing of supplies.

The system can turn off the FETs by writing to the
Remote Shutdown Register through the 2-wire inter-
face. There are three turn off selections. See "Remote
Shutdown Register (RSR) (Volatile)" on page 13 for
more details.
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FUNCTIONAL DESCRIPTION

Voltage Inputs. The X80200 has three voltage moni-
tors for power sequencing: the VDDH (primary volt-
age), VDDM (/O voltage), and VDDL (core voltage).
These voltage monitors operate independently of each
other.

Primary VoLtace VDDH

This voltage is the primary voltage for the device and is
required before X80200 can power sequence VDDM
and VDDL. As VDDH powers up, it is compared to an
internal UVLOy reference. This undervoltage lockout
level is preset at the factory. For information on this set-
tings, See "ORDERING INFORMATION" on page 2.
For custom programmed levels, contact Xicor.

The READY output pin reflects the condition of the
VDDH input. READY is LOW as long as VDDH is
below UVLOy and remains LOW for a period of tpyrgT
after VDDH crosses UVLOy, see Figure 4. Once
VDDH rises above UVLOp and remains stable for
tpursT the READY output turns ON. If READY con-
nects directly to the GATEH_EN pin, then the GATE_H
charge pump turns on immediately. The turn on of the
Gate_H charge pump can be delayed by using an
external filter (RC filter) connected between the
READY and GATEH_EN pins.

When VDDH drops below the UVLOy threshold,
READY goes inactive immediately. For more details on
this turn-off mechanism, See "Power Supply Failure
Conditions" on page 11.

Seconpary VoLtages VDDM ano VDDL

The VDDM and VDDL voltage inputs each have their own
undervoltage lockout settings, UVLO),;, and UVLO|,
respectively. Each undervoltage lockout level is preset at
the factory. For information on these settings, See
"ORDERING INFORMATION" on page 2. For custom
programmed levels, contact Xicor.

The GATE_M and GATE_ L charge pumps are OFF as
long as VDDM, and VDDL are below their respective
UVLO trip points. When READY is active and VDDM and
VDDL go above their UVLO thresholds, the GATE_M and
GATE_L charge pumps can be turned ON when acti-
vated as part of the power sequence desired. If VDDL or
VDDM drop below the UVLO level the charge pumps turn
off. For more details on this turn-off mechanism, See
"Power Supply Failure Conditions" on page 11.

Sequence Delay Logic. This block contains the logic cir-
cuits that implement the power up and power down
sequencing of the VDDH (GATE_H), VDDM (GATE_M),
and VDDL (GATE_L) voltages. The sequencing protocol
has a built-in “core-first-up and core-down-last” algorithm.
On power-up the GATE_L signal turns on first, followed
by GATE_M signal. During the power down, the GATE_M
turns off first and the GATE_L signal follows.

The sequencing of the power supplies is primarily con-
trolled and regulated via the SETV and the ENS (enable
sequence) pins.

All charge pumps are designed to ramp up their respec-
tive gates at the same slew rate for the same load.

Time Based Power Sequencing (ENS option)

The ENS (Enable Sequence) pin controls the start of the
ramp up/ramp down sequence for GATE_M and GATE_L
in the time domain. See Figure 3.

ENS is an edge-triggered input. A rising edge (LOW to
HIGH) on the ENS input turns on the charge pump that
drives the GATE_L output. The slew rate of the GATE_L
output depends on the external MOSFET and any load
connected to it. (See Electrical Table). After a tpg oy up
time, the GATE_M charge pump turns ON. Again the
slew rate is dependent on the load connected to
GATE_M output.

The falling edge transition on the ENS pin (HIGH to LOW)
turns off the charge pump that drives the GATE_M out-
put. After a tpg ay pown time period, the GATE_L
charge pump turns OFF.

Figure 3. Time Based Sequencing of GATE_M and
GATE_L

4
ENS _/ J

GATE_L _}&),

<+—»| IDELAY_UP

A4

tDELAY_DOWN [«

GATE_M
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Figure 4. VDDH/READY sequencing

UVLOy Av/\ F
VDDH J

<4— tpyRsT —>|
y N

READY

Voltage Based Power Sequencing (SETV Option)

Using the SETV pin allows for a voltage based
sequencing of the GATE_L and GATE_M outputs.
SETV is an edge triggered input signal. A LOW to
HIGH transition on SETV immediately turns ON the
charge pump for GATE_L. The GATE_L output then
starts ramping up. In this configuration, the drain of the
MOSFET “L” connects to the VFB pin and this voltage
is compared to an external reference applied to the
REF pin. The comparator turns on the charge pump for
GATE_M once the voltage on VFB exceeds the voltage
on REF. See Figure 5.

The voltage sequencing comparator has a 30mV hys-
teresis, so the GATE_M output does not oscillate as
the core voltage powers up.

A High to Low transition of SETV turns OFF charge
pump M and GATE_M is pulled low. After a
tpELAY DOwN time period, charge pump L turns off
and GATE_L is pulled low.

Figure 5. Voltage Based Sequencing of GATE_M
and GATE_L

/ AR

SETV —/

\_

GATE_ L —— tDELAY_DOWN [P
REF e
FET “ RE|,:_;
Drain ——/
(VFB)
GATE_M

Power Supply Failure Conditions

Should there be a power failure of VDDH, GATE_H,
GATE_M and GATE_L charge pumps are all turned
OFF when VDDH falls below the UVLOy threshold.

Should there be a failure of the VDDM supply, the
GATE_M charge pump turns off when VDDM falls
below the UVLOM threshold. After a tDELAY DOWN
time period, the GATE_L charge pump turns OFF.

Should there be a failure of the VDDL supply, the
GATE_L and GATE_M charge pumps both turn off
when VDDL falls below the UVLO,_threshold.
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Figure 6. Gate Control during individual Power Fail
Conditions
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Remote Monitoring Functions

The X80200 can monitor the status of the GATE_H,
GATE_M, and GATE_L charge pump control signals.
This allows an indirect way to monitor system voltages.
The volatile status bits: Stat GATEH, Stat GATEM,
and Stat_ GATEL indicate the status of GATE_H,
GATE_M and GATE_L output control signals, respec-
tively. If the bit is a “1”, then the charge pump is being
turned on. If the bit is a “0”, the output is turned off.
Since the bits reflect the internal control signal and not
the state of the output, external loading that prevents
the charge pump from reaching the desired FET gate
drive voltage will not be detected by reading the regis-
ter.

These status bits can be read via the 2-wire serial bus.
Refer to Status Register section for more information
on how to read this register.

Several X80200 devices can be used to monitor many
system voltages on different system cards on a back-
plane. Each X80200 has 3 slave address pins allowing
up to 8 X80200 to be used on the same bus.

X80200 provides the user the ability to remotely turn-
off the gates through software. See "Remote Shutdown
Register (RSR) (Volatile)" on page 13 for more infor-
mation.

REGISTER INFORMATION

The Register Block is organized as follows:

— Status Register (SR) (1 Byte). Located at address
00h.

— Remote Shut Down Register (RSR) (1 Byte).
Located at address FFh.

Status Register (Volatile)

76|54 3 2 1 0
0| O | O | O | STAT_ | STAT_ | STAT_ |WEL
GATEH | GATEM | GATEL

The Status Register provides the user a mechanism for
checking the status of GATE_H, GATE_M and
GATE_L. These bits are volatile and are read only.

The gate status values in the Status Register can be
read at any time by performing a random read opera-
tion. Only one byte is returned by each read operation.
The master should supply a stop condition following
the output byte to be consistent with the bus protocol.

STAT_GATEH: GATEH Status Flag (volatile)

STAT_GATEH will be set to ‘1’ when the GATE_H
charge pump is turned on. It will be reset to ‘0’ when
the GATE_H charge pump is turned off.

STAT_GATEM: GATEM Status Flag (volatile)

STAT_GATEM will be set to ‘1’ when GATE_M charge
pump is turned on. It will be reset to ‘0’ when the
GATE_M charge pump is turned off.

STAT_GATEL: GATEL Status Flag (volatile)

STAT_GATEL will be set to ‘1’ when GATE_L charge
pump is turned on. It will be reset to ‘0’ when the
GATE_L charge pump is turned off.

The status register also contains a WEL bit that con-
trols write operations to the Shutdown Register. Bits 7,
6, 5, and 4 should always be set to ‘0’.
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WEL: Write Enable Latch (Volatile)

The WEL bit controls the access to the Remote Shut-
down Register (RSR). This bit is a volatile latch that
powers up in the LOW (disabled) state. While the WEL
bit is LOW, writes to the RSR will be ignored (no
acknowledge will be issued after the Data Byte). The
WEL bit is set by writing a “1” to the WEL bit and
zeroes to the other bits of the status register.

Remote Shutdown Register (RSR) (Volatile)

RSR Gate
Data | Shutdown Sequence
01 GATE_M, GATE_M turns off, then after time
GATE_L tpeLAY_ pown GATE_L turns off.
02 GATE_H Immediate turn off of GATE_H
03 | GATE_H, GATE_H and GATE_M turn off,
GATE_M, then after time tpgL Ay DOWN
GATE_L GATE_L turns off.

00 | no override | X80200 returns to previous con-
dition, assuming all supplies are
good, GATE_H and GATE_L turn
on, then GATE_M turns on ac-

cording to the chosen sequence

mode.

The X80200 provides the user with a software shut-
down of GATE_H, GATE_L and GATE_M. This over-
rides the normal output control.

A write operation with data 01h to the RSR will immedi-
ately turn off GATE_M followed by GATE_L. The
GATE_L turn off is delayed by tpg; Ay DowN:-

A write operation with data 02 to the RSR will turn off
GATE_H.

A write operation with data 03 to RSR will shutdown all
gates. GATE_H turn off at the same time as GATE_M.
GATE_L turns off after a delay of tpg oy pown-

A write operation with data 00h to the RSR will remove
the software override function. Assuming all supplies
are good, the X80200 will return to the previous state
by first turning on GATE_H and GATE_L. Then,
GATE_M is turned on according to the power sequenc-
ing mode chosen.

Bits 7, 6, 5, 4 and 3 of the Remote Shutdown Register
should always be set to ‘0’.

The data in the RSR can be read by performing a ran-
dom read operation to the RSR. The data in the RSR
powers up in ‘0’ state.

BUS INTERFACE INFORMATION

Interface Conventions

The device supports a bidirectional bus oriented proto-
col. The protocol defines any device that sends data
onto the bus as a transmitter, and the receiving device
as the receiver. The device controlling the transfer is
called the master and the device being controlled is
called the slave. The master always initiates data
transfers, and provides the clock for both transmit and
receive operations. Therefore, the devices in this family
operate as slaves in all applications.

SeriaL CLock AnD Data

Data states on the SDA line can change only during
SCL LOW. SDA state changes during SCL HIGH are
reserved for indicating start and stop conditions. See
Figure 7.

Figure 7. Valid Data Changes on the SDA Bus

scL i i ' '

 em——

i Data : Data Stable :
© Change '

SDA:XE

Data Stable

SerIAL START CoNDITION

All commands are preceded by the start condition,
which is a HIGH to LOW transition of SDA when SCL is
HIGH. The device continuously monitors the SDA and
SCL lines for the start condition and will not respond to
any command until this condition has been met. See
Figure 8.

SeriaL Stop ConbiTion

All communications must be terminated by a stop
condition, which is a LOW to HIGH transition of SDA
when SCL is HIGH. The stop condition is also used to
place the device into the Standby power mode after a
read sequence. A stop condition can only be issued
after the transmitting device has released the bus. See
Figure 8.
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Figure 8. Valid Start and Stop Conditions

Slave Address Byte

Following a START condition, the master must output a
Slave Address Byte. This byte consists of three parts:

— The Device Type ldentifier which consists of the most
significant four bits of the Slave Address. The Device
Type Identifier MUST be set to 1010 in order to
select the device.

— The next 3 bits (SA3 - SA1) are slave address bits.
These bits are compared to the status of the input
pins A2—-A0.

— The Least Significant Bit of the Slave Address (SAQ)
Byte is the R/W bit. This bit defines the operation to
be performed on the device being addressed (as
defined in the bits SA2 - SA1). When the R/W bit is
“1”, then a READ operation is selected. A “0” selects
a WRITE operation.

Word Address

The next 8 bits following the slave byte, BA7-BAO,
determine the portion of the device accessed. If all ‘0’s,
then Status Register (SR) is selected. If all ‘1’s, then
the Remote Shutdown Register (RSR) is selected.

Serial Acknowledge

Acknowledge is a software convention used to indicate
successful data transfer. The transmitting device, either
master or slave, will release the bus after transmitting
eight bits. During the ninth clock cycle, the receiver will
pull the SDA line LOW to acknowledge that it received
the eight bits of data. See Figure 9.

The device will respond with an acknowledge after rec-
ognition of a start condition and if the correct Device
Identifier and Select bits are contained in the Slave
Address Byte. If a write operation is selected, the
device will respond with an acknowledge after the
receipt of each subsequent eight bit word. The device
will acknowledge all incoming data and address bytes,
except for the Slave Address Byte when the Device
Identifier and/or Select bits are incorrect.

Figure 9. Acknowledge Response From Receiver

SCL from —\_/1—\_/' 3 ‘9
Master A '

Data Output '
from Transmitter _\__:X: x /1 i

étart Ackﬁowlédge

Data Output
from Receiver

Write Operation

For a write operation, the device requires the Slave
Address Byte and a Word Address Byte. This gives the
master access to the registers. After receipt of the
Word Address Byte, the device responds with an
acknowledge, and awaits the next eight bits of data.
After receiving the 8 bits of the Data Byte, the device
again responds with an acknowledge. The master then
terminates the transfer by generating a stop condition.
See Figure 11. See Figure 1 for bus timing.

In order to perform a write operation to Remote Shut-
down Register, the Write Enable Latch (WEL) bit must
first be set.

Read Operation

A Read operation is initiated in the same manner as a
write operation with the exception that the R/W bit of
the Slave Address Byte is set to one.

Prior to issuing the Slave Address Byte with the R/W bit
set to one, the master must first perform a “dummy” write
operation. The master issues the start condition and the
Slave Address Byte, receives an acknowledge, then
issues the Word Address Byte. After acknowledging
receipt of the Word Address Byte, the master immediately
issues another start condition and the Slave Address
Byte with the R/W bit set to one. This is followed by an
acknowledge from the device and then by the data byte
containing the register contents. The master terminates
the read operation by responding with a no-acknowledge
and then issuing a stop condition. The ninth clock cycle
of the read operation is not a “don’t care.” To terminate
a read operation, the master must either issue a stop
condition during the ninth cycle or hold SDA HIGH dur-
ing the ninth clock cycle and then issue a stop condi-
tion.

See Figure 12 for the address, acknowledge, and data
transfer sequence. See Figure 1 for bus timing.
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Figure 10. Address Format

Operational Notes

SLAVE ADDRESS The device powers-up in the following state:
INTERNAL e
DIIEE)\éI,\Cl)%FTI\éEE DEVICE READ / — The device is in the low power standby state.
R ADDRESS  WRITE — The WEL bit is set to ‘0". It is not possible to write to
‘ K the device
SA7 SA6 SA5 SA4 SA3 SA2 SA1 SAQ '
i i i i i — The WEL bit must be set to allow write operations.
1 0 1 I 0 & IA1 I A0 IR/W — SDA pin is the input mode.
— The data in the RSR powers up in ‘0’ state.
Bit SA0 Operation
0 WRITE
1 READ
WORD ADDRESS
BA7 BA6 BA5 BA4 BA3 BA2 BA1 BAO
0 0 0 0 0 0 0 0 | SR
1 1 1 1 1 1 1 1 | RSR
DATA BYTE
D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Figure 11. Byte Write Sequence
) S
Signals from t Device Slave S
the Master a p Address Word t
r Address Data o
t x p
SDABUS |\|1IOI1IOIA2|A1IA0IO| | IIIIIII| |IIIIIII| m
L1 1 1 l | N I I I | ) I |
A A
Signals From é C C
The Slave K K K
Figure 12. Read Sequence
Signals f S : S
|g:1nala rom U Device  Slave Word t Device  Slave t
the Master ? ID Address Address ? ID Address o
SDA Bus T T T T T 1 T T T T T 1T T T T T T T T T T
|\|1|0|1|0IA2|A1 |A0I0| | | T | | |\|1|0|1|0IA2|A1|A0|1| | I T | | M
A é A —— —
Signals from C C Data
the Slave { K K K
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APPLICATION SECTION

Figure 13. Telecom Backplace/System Power Supply Voltage Based Power Sequencing

-48V Backplane/Communication Backplane

DC-DC Primary m gystem
#1 »| Components &
A\ 4 K ld i
&.J/H (optional) Board Supplies
1/0 Voltages m
1/O supply
»—— DC-DC A
#2 Q‘-JJ M
uP/
1 ASICs/
FPGA
Core Volt [
. | | bc-oc ore voliages } Core supply
#3 IJ L
v
v X80200
VCORE V. I/ Primary
3.3V 5V 5V
2.7V 3.3V
2.5V 2.5V
2.0V 1.35V
1.8V 1.25V
1.25V
0.9v

Pull up
to set
address high

Figure 14. Telecom Backplace/System Power Supply Time Based Power Sequencing

-48V Backplane/Communication Backplane

D(.;;—PC Primary @ - g)é?:]%rgnems.&
\-JH (optional) Board Supplies
I/0 Voltages /.\ o[ 10 supply
——| DC#-ZDC \L!J/M -
PGOOD1 P/
ASICs/
FPGA
Core Volt, )
+—| DC-DC ore Yotages ,_‘N—l | Core supply
#3 \LTJ/L
PGOOD2
VCORE VI/O Primary
3.3V 5V 5V
VFB 27V 3.3V
VDDH " "GATE_H[ | ggx fggv
VDDM GATE_M 12\5/\/ 1.25V
REF GATE_L 0.9v
Option
; % forced
sequencing

optional

Pull up
to set
address high
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Figure 15. Power Sequencing of VRM Supplies

Power Sequencing (Time Based Mode)
Using Power Good Signals

DC-DC Primary m Svstom
" I ] » C}c;mponents.
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DgéDC 1/0 supply
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PACKAGING INFORMATION
20-Lead Plastic, TSSOP, Package Code V20

->| |< .025 (.65) BSC

i H_HHH _f

.169 (4.3

77 (a5) 252(6.4)BSC

LI —"

.252 (6
.260 (6
v

0075 (19) _>| L_ 002 (.05)

.0118 (.30) 1006 (.15)

‘

_{— .010 (.25)
—_— — Gage Plane

0°-8° 4 Seating Plane
[N | 019 (.50)
—

1029 (.75)
Detail A (20X)
- \ 1031 (.80)
cjj\ N, 041 (1.05)

See Detail “A™ J

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS)

LIMITED WARRANTY ©Xicor, Inc. 2003 Patents Pending

Devices sold by Xicor, Inc. are covered by the warranty and patent indemnification provisions appearing in its Terms of Sale only. Xicor, Inc. makes no warranty,
express, statutory, implied, or by description regarding the information set forth herein or regarding the freedom of the described devices from patent infringement.
Xicor, Inc. makes no warranty of merchantability or fithess for any purpose. Xicor, Inc. reserves the right to discontinue production and change specifications and prices
at any time and without notice.

Xicor, Inc. assumes no responsibility for the use of any circuitry other than circuitry embodied in a Xicor, Inc. product. No other circuits, patents, or licenses are implied.
TRADEMARK DISCLAIMER:

Xicor and the Xicor logo are registered trademarks of Xicor, Inc. AutoStore, Direct Write, Block Lock, SerialFlash, MPS, BiasLock and XDCP are also trademarks of
Xicor, Inc. All others belong to their respective owners.

U.S. PATENTS

Xicor products are covered by one or more of the following U.S. Patents: 4,326,134; 4,393,481; 4,404,475; 4,450,402; 4,486,769; 4,488,060; 4,520,461; 4,533,846;
4,599,706; 4,617,652; 4,668,932; 4,752,912; 4,829,482; 4,874,967; 4,883,976; 4,980,859; 5,012,132; 5,003,197; 5,023,694; 5,084,667; 5,153,880; 5,153,691;
5,161,137, 5,219,774, 5,270,927, 5,324,676; 5,434,396; 5,544,108; 5,587,573; 5,835,409; 5,977,585. Foreign patents and additional patents pending.

LIFE RELATED POLICY

In situations where semiconductor component failure may endanger life, system designers using this product should design the system with appropriate error detection
and correction, redundancy and back-up features to prevent such an occurrence.

Xicor's products are not authorized for use in critical components in life support devices or systems.

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or sustain life, and whose failure to
perform, when properly used in accordance with instructions for use provided in the labeling, can be reasonably expected to result in a significant injury to the user.

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or effectiveness.
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