ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



574

STMECO001

Power interface switch for ExpressCardT'VI

Features
m Compliant with PC Card™ standard for
ExpressCard
m 3-channel power interface switch
m Built-in under-voltage lockout (UVLO) circuit
m Ultra-low standby-mode current
m Additional 5V or 12 V power supply not
required
m High reliability ensured with integrated over-
current, thermal and undervoltage protection
circuitries applied to each voltage rail TSSOP20
m Soft start function for non-rush current
m Ultra-low standby-mode current for power NS
saving
m Ultra-low ON resistance for fast switching Description
The STMECO001 is an ExpressCard power
interface switch which provides the complete
power management solution required by the
ExpressCard specification.
The STMECO001 consists of 3 internal switches
distributing 3.3 V, 3.3 Vpyx, and 1.5 V to the
ExpressCard socket without the need of additional
charge pump or external switches.
The STMECO001 ExpressCard power switch is
ideal for notebook computers, desktop computers,
personal digital assistants (PDA), or other
handheld devices implementing the ExpressCard
schematic.
Table 1. Device summary
Order code Package Packing
STMECO001QTR QFN16 Tape and reel
STMECOO01ATTR TSSOP20 Tape and reel
November 2008 Rev 5 119
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Pin description

Figure 1.

STMECO001 pin configuration (top view)
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Table 2. Pin assignments
Pin
Name Type Description
QFN16 | TSSOP20
System Reset input - active low, logic level signal,
15 1 /SYSRST ! internal 150 KQ pull-up
Shutdown input - active low, logic level signal,
16 2 /SHDN I internal 150 KQ pull-down
Standby input - active low, logic level signal, internal
1 3 /STBY ! 150 KQ pull-down
2 4 VIN_3.3V I 3.3 Vinput for VO_3.3V
- 5 VIN_3.3V | 3.3 Vinput for VO_3.3V
- - i
3 6 VO_3.3V o SW|tched output that delivers 0 V, 3.5 V ar high
impedance to card
- iy .
4 7 VO_3.3V o _Swﬂched output that delivers 0V, 3.3 V or high
impedance to carr!
5 8 /PERST 0] A logic level p~wer good to slot (delayed)
- 9 NC - No cennziticn
6 10 GND - Grcuni
= - .
7 11 JCPUSB | 2.d present input for USB cards, internal 150 KQ
pull-up
8 12 JCPPE | Card present input for PCI ExpressCard, internal
150 KQ pull-up
9 13 VO 1.5V o SWItched output that delivers 0 V, 1.5 V or high
4 impedance to card
i N VO_15V o _SW|tched output that delivers 0 V, 1.5 V or high
impedance to card
10 15 VIN_1.5V I 1.5 V input for 1.5Vout
| 7 16 VIN_1.5V I 1.5 Vinput for 1.5Vgoyt
— ) ) )
11 17 VO_3.3Vx o SWItched output that delivers 0 V, 3.3 V or high
impedance to card
12 18 VIN_3.3Vayx | 3.3 Vinput for VO_3.3Vyx and chip power
Reference clock enable signal. As an output, a logic
level power good to host for slot (open drain). As an
13 19 RCLKEN Vo input, if kept inactive by the host, prevents /PERST
from being de-asserted, internal 150 KQ pull-up
14 20 /0C 0] Over-current status output for slot (open drain)
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Pin functional description

Table 3.

Pin detailed descriptions

Symbol

Description

CPPE

A logic low level on this input indicates that the card present supports PCI Express
functions. This input pin connects to the 3.3 Vpyy input through a 150 kQinternal pull up.
When inserted, the card physically connects this input to ground if the card supports PCI
Express functions.

CPUSB

A logic low level on this input indicates that the card present supports USB functions. The
input pin CPUSB connects to the 3.3 Vjx input through a 150 kQ internal pull up. When
inserted, the card physically connects CPUSB to ground if the card supports USE
functions.

SHDN

When asserted (logic low), this input instructs the STMECO001 to turn off <! oitage
outputs and the discharge FETSs at the 3 outputs are activated.

STBY

When asserted (logic low), this input places the power switch in Stancby Mode by turning
off the 3.3 V and 1.5 V power switches and keeping the .3 /v switch on.

RCLKEN

This pin serves as both an input and an output. On powe up, the power switch keeps this
signal at a low state as long as any of the outpui duvwver rails are out of their tolerance
range. Once all output power rails are within tole.rance, the power switch releases
RCLKEN allowing it to transition to a high. <tate (internally pulled up to 3.3 Vpyx). The
transition of RCLKEN from a low to a 't <!ate starts an internal timer for the purpose of
de-asserting /PERST. As an in2'in. RGLI\EN can be kept low to delay the start of the
/PERST internal timer. RCLKEN can be used by the host system to enable a clock driver.

PERST

On power up, this outout remains asserted. Once all power rails are within tolerance,
RCLKEN is assert~d and /PERST is de-asserted after a time delay. On power down, this
output is asseted whkenever any of the power rails drop below their voltage tolerance.

SYSRST

This input is dr.ven by the host system and directly affects /PERST. Asserting /SYSRST
(logir ioval- iow) forces /PERST to assert.

oC

Tae OC pin is an open drain output for over-current indication. Output does not turn off
during over-current condition. The output voltage decreases as the output current
exceeds over-current limit. Only if the temperature increases above the limit the output is
turned off completely. Over-current in one output does not affect the other outputs.

5/19
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Logic diagram

Figure2. STMECO001 block diagram
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STMECO001 Logic diagram

Figure 3. STMECO001 typical application
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Maximum ratings

Stressing the device above the rating listed in the “Absolute maximum ratings” table may
cause permanent damage to the device. These are stress ratings only and operation of the
device at these or any other conditions above those indicated in the operating sections of
this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

Table 4.  Absolute maximum ratings(!
Symbol Parameter Value Unit
V|(3.3V)y) — 0.3 10 4.6 %
v, Input voltage V(15Vp) - 0.3t046 | V|
Vi33Vau) — 031045 |V
V|(3.3V)y) internay lmi-ed
lo Output current Vi(1.5V|n) ntr—rrﬁlly_limited
V,(3.3Vaiy) internally limited
Operating junction temperature, T \~
Top (max to be calc. at worst case PD at —40 1o 120 °C
85° C ambient)
TsTg Storage temperature range \\J -55to 150 °C

1. Absolute maximum ratings are those va'ues above which damage to the device may occur. Functional
operation under these conditions 1 not implied. All voltages are referenced to GND.

4
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4 Power states
The STMECO001 operates in a number of states, as described in the following table:
Table 5. Power states
Voltage inputs Logic states Outputs Mode
3.3Vpayx| 3.3V 15V /SHDN |/CPUSB | /CPPE | /STBY |3.3Vpyx| 3.3V 15V
ON X X 1 1 1 X GND GND GND No card
ON X X 0 X X X GND GND GND Shutdown
ON ON ON 1 0 X 1 ON ON ON USZ enable
ON ON ON 1 X 0 1 ON ON ON | ’E enable
ON ON ON 1 X X 0 ON OFF OF= Standby
OFF X X X X X X OFF OF™ | OFF OFF
4.1 Power states description
® No card mode: when no card is inserted, end et 1east 3.3 Vpx is available, all outputs
are grounded
® Shutdown mode: when /SHDN s asc2ited, and at least 3.3 Vyx is available all
outputs are grounded
® USB/PW enable mode: when all 3 inputs are available, detection of cartd insertion
turns on all 3 outputs
—  VIN_3.3 V.V IN_3.3Vyx and VIN_1.5 V are present at the USB/PW enable input
of the r.ove - switch prior to a card being inserted. Power to the card is based on
the ctote ot /CPUSB and /CPPE (see table).
—  he card is present and VIN_1.5 V or/fand VIN_3.3 V is removed from the input of
the power switch; VIN_3.3V,x will still be provided to the card, VIN_1.5 and
VIN_3.3 V will be disabled (see table). If powerto VIN_1.5V and VIN_3.3 V is
restored, output to the card will be restored.
—  Prior to the insertion of a card, VIN_3.3 V,x is available, VIN_3.3 V and
VIN_1.5 V are not available; no power is made available to the card. If VIN_1.5V
and VIN_3.3 V are made available at the input of the power switch after the card is
inserted, both VO_3.3 V and VO_1.5 V are made available to the card.
— Standby mode: when all 3 supplies are available and /STBY is asserted. Only
3.3 Vpyx output is on.
— OFF mode: if Vpx is off, all outputs are off. When VIN_3.3V,x is not present,
VIN_1.5 V or/and VIN_3.3 V must not be present.
'S7i 9/19
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5 Electrical characteristics

Table 6. Recommended operating conditions

Symbol Parameter Value Unit

Input voltage: V(3.3V,y) is required for its respective functions 3.0t0 3.6 \
\A Input voltage: V|(1.5V)\) is required for its respective functions 1.35t0 1.65 \'%
Input voltage: V|(3.3Vyyyx) is required for all circuit operations 3.0t0 3.6 \
Output current: 15(3.3V) at T;= 100 °C 1.3 (max.) A
lo Output current: 15(1.5V) at T;= 100 °C 650 (max.) mA
Output current: Io(AuxV) at T;= 100 °C 275 (max.) mA
T Operating junction temperature, T, (max to be calc. at worst case PD at 100 oG
OP | 85° C ambient)

Table 7. Electrical characteristics

TJ = 250 C, V|(V|N 3.3 V) = V|(V|N 3'3VAUX)= 33 V, V|(V|N 15 \’) = 15 \'}
Symbol Parameter Test conditions Min Typ | Max | Unit
I=1300mA, T; =25 °C 53 64
VIN_3.3VtoVO_3.3V -——
I=1300 mA, T, =100 °C 80
Ran() I=650mA T, =25°C 70 88
SW " |VIN_1.5V to VO_1.5V : mQ
TSSOP20 | =450 inA, T, =100°C 105
VIN v Vo v I=275mA, T; =25°C 140 170
3.3 to VO_
AX A 275 mA, T, =100°C 210
I=1300mA, T; =25°C 53 64
VIN_3.3VtoVo_ 52V
I=1300mA, T; =100°C 80
M 1=650mA, T; =25°C 80 92
Rsw ™ I\iN 1 5Vto VO 15V ! mQ
QFN16 | I=650mA, T; =100°C 115
VIN v Vo v |=275mA, T; =25°C 170 192
3.3 to VO_

! AX A 275 mA, T, =100 °C 230
Ro33V) | discharge = 1 mA 0.1 0.5
discharge resistance
Ro(1.5 V) .

I h =1mA A .
Ro discharge resistance discharge m 0 05 k&
Ro(1.5V
,O( ) . | discharge = 1 mA 0.1 0.5
discharge resistance
10/19 /4




STMECO001 Electrical characteristics

Table 7. Electrical characteristics (continued)
T;=25°C, V|(ViN3.3V)=V|(VIy3.3Vayx)=33V,V|(V|y1.5V)=15V
Symbol Parameter Test conditions Min Typ | Max | Unit
lo(3.3 V) limit T, -40°C 10100°C
(limit is the steady state . 1.3 25 A
Output powered into a short
value)
los _ T,-40°C to100°C
(1.5 V) limit 650 1300 A
of ) imi Output powered into a short m
T,-40°C to 100°C
lo(Vaux) limit J ° 275 660

OQutput powered into a short

1. Switch resistance (in production - probe testing at 1.3 A. Final test at 1.0 A and apply guard band)

Table 8. Power switching
Symbol Parameter Test condition ‘ viny | Typ | Max | Unit
Tsh | Thermal shutdown, trip point, T Over-current condition e 155 165 | °C
Hysteresis 10 °C
wit 1O
Current limit response time. Vo (8-3Vour) N '_0‘ L2 short 5 |2
loL | From short to first threshold within 1.1 times | Vo (1.5Vy -) vin100 mQ short 5 20 | ps
of the final current limit Vi ( ay o with100 m@short 5 20
Vin_3.3Vaux | '~ [Vaux) = Vi(3-3Vayx) = 120
Input quiescent current: —V N 71 V(8.3V|n) Vo(1.5V) = VI(1.5VIN) 20
normal operation | NASN | T,-40°C,100°C
_l_\’.,\l_u.sv Outputs are ON and unloaded 10
' Vin_3.3Vaux | Vo(Vaux) = V|(8.3Vaux) = Vi(3.3V) 150 | 180
Input quiescent curre nt: ) Vo(1.5 V) = V|(1.5V)y\)
g putq _ _ ViN_3.3v N Vo o - I IN 25 | 40 | pA
normal operzticn wit1 pull-up T, -40°C,100°C]
VIN_1.5v Outputs are ON and unloaded 10 | 25
| VIN_3.3VAUX TJ -40° C,1 00° C 150 270
"ipJt julescent current:
. ' , \Y discharge FETs are ON 10 | 15
| /SHDN asserted with pull-up IN_3.3V ! 9
VIN_1.5v 10 | 15
)
Forward leakage current (current measured ViN_3.3Vaux 50 | 100
SHDN |at input pins/no card present) Vin_3.3V 15 | 20 | pA
/SHDN inactive Vi1 .5V 5 10
v v T,=25°C 5 10
IN_3.3VAUX
- T,=100°C 20 | 50
0 Reverse leakage current T,=25°C 10 15
ILeak'" | (current measured from VIN 15V pA
output pins / input grounded) Ty=100°C 30 | 50
v T;=25°C 10 | 15
IN_3.3V
- T;=100°C 30 | 50

1. All high side switches are in Hi-Z state, Vg (AUX) =V (83.3V)=3.3V,Vo (1.5V)=15V,T;-40°C,100°C
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Table 9. Undervoltage lockout (UVLO)
Symbol Parameter Test condition Min | Typ | Max | Unit
VIN_3.3 level, below which
VIN_3.3 UVLO VIN_3.3 and VIN_1.5 switches 2.6 29 | V
are off
VIN_1.5 level, below which
uvLo |VIN_1.5UVLO VIN_3.3 and VIN_1.5 switches 1 125| V
are off
VIN_3.3VAUX level, below which
VIN_3.3 VAUXLVLO sets the device into OFF state 2.6 29 v
UVLO hysteresis 100 ) mV

12/19
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STMECO001 Logic characteristics
6 Logic characteristics
Table 10. Logic states
Logic transition Condition Min Typ Max Unit
High level 2.0
Logic input voltage \'%
Low level 0.8
3.3 V output falling 2.7 3.0
PERST# assertion threshold of output AUX output falling 57 3.0 Y
voltage
1.5 V output falling 1.2 1.35 L
. I
PERST# asgertlon delay from output Output falling below threshold 00 s
voltage invalid
PERST# dg-assertlon from output Output rising above threshold 4 10 20 ms
voltage valid L
PERST# assertion delay from SYSRST# | STSRST asserted or de-asserted 500 ns
RCLKEN gssertlon delay from output Output rising above threshold | 100 us
voltage valid
OC# output low voltage loc=2mA 0.4 Vv
OC# leakage current Voc=3.6V 1 HA
OC# deglitch FaIImgl into ¢r ou' of an over-current 6 20 us
condition
Table 11.  ESD protections
Pin Condition ESD tolerance Unit
Vout 3.3V, 1.5V, AUY) ) Versus GND & supply 6
All other pins (except ICLKEN) Versus GND & supply 2 v
RCLKEN Versus GND 2
RCLKZM Versus supply 1
'S7i 13/19
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7 Switching times
Table 12. Switching characteristics
Symbol Parameter Condition Min | Typ | Max | Unit
VIN_3.3V to VO_3.3V Crzav=0.14F 0.1 3
lo@.av)=0A
CLaux)= 0.1 pF
VIN_3.3V,x to VO_V (AUX) 0.1 3
— AUX —VAUX lO(AUX) =0A
o} =01 pF
VIN_1.5V to VO_1.5V Ly = H 0.1 3
t Output rise ti o5 =0
R utput rise time ms
CL(3 3v) = 100 [JF
VIN_3.3V to VO_3.3V : 0.1 6
= = R, =VO_3.3V/1.0A
Ci(3.3v) =100 uF |
VIN_3.3Vyx to VO_V. : 01 6
—roTAUX —AUX IR = VO_Vayx/ 0.25 A
CL(3 3v) = 100 HF —‘
VIN_1.5V to VO_1.5V : 0.1 6
- - R .=VO_15V/05A
o} =01~
VIN_3.3V to VO_3.3V L(3:3v) g 10 150
|o(3.3vi U_-'\
Cann =01 pF
VIN_3.3Vayx to VO_Vayx (AL oA H 10 150 | ps
\ =
Output fall time (AUX)
o} =01 pF
e |CPUSBand v\ 15vi0vO 1.5V sy =21 H 10 150
/CPPE inactive) lo(1.5v)=0 A
VIN_3.3V to VQ 3.3V CLzav) = 20 HF, no load 2.0 30.0
VIN 2.3 ’,AUX to VO—VAUX CL(AUX) =20 IJF, no load 2.0 30.0 ms
[V'N_1.5V to VO_1.5V CL(1.5v) = 20 YF, no load 2.0 30.0
=01 pF
VIN_3.3V to VO_3.3V CLasy =014 10 80
lo@av)=0A
o} = 0.1 yF
VIN_3.3Vax to VO_Vpux | ~HAUX =2 TH 10 go | ¥®
logauxy =0 A
=01 pF
l VIN_1.5V to VO_1.5V CLisy =014 10 80
i Output fall time lot5v)=0A
SHDN | (/SHDN active) c
=100 pF
VIN_3.3V to VO_3.3V L(3:3V) A .
-33V10V0_3.3 R, = VO_3.3V/1.0 A 0 50
CL(3 3v) = 100 UF
VIN_3.3V,x to VO_V. : A .
3:3Vaux 1o VOVaux | g TV0 v, ,400.25 A 0 50 | ms
CL(3 3v) = 100 |JF
VIN_1.5V to VO_1.5V : A .
-1.5V10VO_1.5 R, = VO_1.5V/0.5 A 0 50

4
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STMECO001 Switching times

Table 12. Switching characteristics (continued)

Symbol Parameter Condition Min | Typ | Max | Unit
C =0.1pF
VIN_3.3V to VO_3.3V | L(3:3V) oA H 0.02 1.0
0(3.3V) =
C =0.1pF,
VIN_3.3Vaux 10 VO_Vaux |, :ﬁi?)_OA H 0.02 1.0
o(AUX) =
C =0.1pF
VIN_1.5V to VO_1.5V L(1.5V) H 0.02 1.0
t Propagation lo(1.5v)=0 A .
"0 |delay Ci(3.3v)=100uF
VIN_3.3V to VO_3.3V B 3.3VA0 A 0.05 1.0
L= O, .
CL(3 3v) = 100 |JF
VIN_3.3Vyx to VO_V. : 0.05 1.5
—roTAUX —AUX IR = VO_Vpx/0.25 A
C = 100pF
VIN_1.5V to VO_1.5V O 0 A 0.0¢ | 1.0
L= 1. .
a\Y

Ky_’ 15/19




Package mechanical data

STMECO001

8

16/19

Package mechanical data

In order to meet environmental requirements, ST offers these devices in ECOPACK®
packages. These packages have a Lead-free second level interconnect. The category of
second Level Interconnect is marked on the package and on the inner box label, in
compliance with JEDEC Standard JESD97. The maximum ratings related to soldering
conditions are also marked on the inner box label. ECOPACK is an ST trademark.
ECOPACK specifications are available at: www.st.com.

Figure 4. QFN16 (3 x 3 mm) package outline
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1. Drawing not to scale.
Table 13. NFN: 6 (3 x 3 mm) mechanical data
Millimeters
Symbol
; Min Typ Max
l—
I A 0.80 0.90 1.00
Al 0.02 0.05
A3 0.20
0.18 0.25 0.30
D 3.00
D2 1.55 1.70 1.80
E 3.00
E2 1.55 1.70 1.80
e 0.50
K 0.20
L 0.30 0.40 0.50
r 0.09
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Package mechanical data

Figure 5.

TSSOP20 package outline
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1. Drawing not to scale.

Table 14. TSSOP20 mechanical dzia \
Millimeters
Symbol
Min Typ Max
A L N\ 1.2
Al 0.05 0.15
re 0.8 1 1.05
T p 0.19 0.30
x& 0.09 0.20
I D 6.4 6.5 6.6
6.2 6.4 6.6
E1 43 4.4 4.48
e 0.65 BSC
K 0° g°
0.45 0.60 0.75
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Revision history

Table 15. Document revision history

Date Revision Change
02-Aug-2006 1 First release
08-Feb-2007 2 Replaced TSSOP24 package information with QFN16
Modified title, added Rgyy values for QFN16 inTable 7 on page 10,
18-Oct-2007 3 small text changes, layout restructure, content reworked to improve
readability in Section 4.1: Power states description on page 9, modified
Figure 2: STMECO001 block diagram on page 6
17-Apr-2008 4 Modified: Figure 2 and Table 2: Pin assignments on page 4 ai%
P Table 5: Power states on page 9, minor text changes.
Modified: Figure 1: STMECOO01 pin configuration ‘tco \iew) on page 3,
. H H H “l ‘9 1
14-Nov-2008 5 Table 2: Pin assignments on page 4, remover “incl.es” colums from

Table 13: QFN16 (3 x 3 mm) mechanic2! caia c¢n page 16 and
Table 14: TSSOP20 mechanical data ~~ page 17.
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidic fiv's ( S1”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and servi- s de_cribed herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services de szrthed herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property -ig*s ‘s yranted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a I'cens = grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a war, ..y covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained the-zin.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/YR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESt} FCn A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
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