MICROCHIP

TC1266

200mA PCI LDO

FEATURES

m Glitch-Free Transition Between Input Sources
m  Automatic Input Source Selection

m External PMOS Bypass Switch Control

m  Built-In 5V Detector

m 1% Regulated Output Voltage Accuracy

m  200mA Load Current Capability

m  Kelvin Sense Input

m  Low Dropout Voltage (240mV @ Full Load)

m  Low Ground Current, Independent of Load

APPLICATIONS

PCMCIA

COMPAQ PCI

PCI

Network Interface Cards (NICs)
Cardbus™ Technology

ORDERING INFORMATION

Temperature
Part No. Package Range (Tj)
TC1266VOA 8-Pin SOIC (Narrow) -5°C to +125°C
TC1266VUA 8-Pin MSOP —-5°C to +125°C
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GENERAL DESCRIPTION

The TC1266 is an application-specific, low dropout
regulator (LDO) specifically intended for use in PCI periph-
eral card applications complying with PCI Power Manage-
ment (PCI 2.0). It provides an uninterrupted, 3.3V, 200mA
(max) output voltage when the main (5V) or auxiliary (3.3V)
input voltage supplies are present.

The TC1266 consists of an LDO, a voltage threshold
detector, external switchover logic and gate drive circuitry.
It functions as a conventional LDO as long as the voltage on
the main supply input (V|n) is above the lower threshold
(3.90V typ). Should the voltage on V)y fall below the lower
threshold the LDO is disabled, and an external P-channel
MOSFET is automatically turned on, connecting the auxil-
iary supply input to Vour, and ensuring an uninterrupted
3.3V output. The main supply is automatically selected if
both the main and auxiliary input supplies are present, and
transition from one input supply to the other is guaranteed
glitch-free. High integration, automatic secondary supply
switchover, Kelvin sensing, and small size make the TC1266
the optimum LDO for PCI 2.0 applications.

PIN CONFIGURATION

8-Pin SOIC
Vin [E: o 8 | Dr
NC | 2 7 | Vour
vax [3]| TC1266 6 | SENSE
GND | 4 5| NC
8-Pin MSOP
\GN[E: ® :g] Dg
NC|2 ZI Vour
VAUXE TC1266 E] SENSE
onp [4] 5| NC
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TC1266

200mA PCILDO

ABSOLUTE MAXIMUM RATINGS

Input Supply Voltage (VIN) ---eeeeeeeeeenn —0.5V to + 7V (Max)
Aucxiliary Supply Voltage (Vaux) ---.---- —0.5V to + 7V (Max)
LDO Output CUItent (IoUT) «««eeeeeeeeeeeeeeeeemiminrnrieeeeens 200mA
Operating Temperature Range (Ta) -«veeee.... -5°C to +70°C
Storage Temperature Range (TsTg) -.---. —65°C to +150°C
Lead Temperature (Soldering, 10 SecC) .................. 300 °C
Thermal Impedance Junction-to-Ambient (834) -.... 130°C/W for SOIC
ESD RALNG ...vvviieiiiiieeaieeiiiie et 2 KV

Static-sensitive device. Unused devices must be stored in conductive
material. Protect devices from static discharge and static fields. Stresses
above those listed under Absolute Maximum Ratings may cause perma-
nent damage to the device. These are stress ratings only and functional
operation of the device at these or any other conditions above those
indicated in the operational sections of the specifications is not implied.
Exposure to Absolute Maximum Rating Conditions for extended periods
may affect device reliability.

ELECTR'CAL CHARACTER'ST'CS Ta=+25°C, ViNn =5V, Vaux = 3.3V, lout = 0.1mA, CouT = 4.7|J.F, unless
otherwise specified. Values in BOLD apply over full operating temperature range.

Symbol Parameter Test Conditions Min Typ Max Unit
ViN Supply Voltage Vaux = 0V 4.3 5.0 55 \Y
loND GROUND Current Vaux = 0V, (Note 6) — 230 450 HA
Vaux = 3.3V, (Note 6) — 260 500
(VN Reverse Leakage from Vaux  Vaux = 3.6V, VN =0V, lout = 0 mA — -0.1 -1.0 HA
Vaux Supply Voltage 3.0 3.3 3.6 \%
lQaux) Quiescent Current ViN =0V, loutr = 0 mA _ 50 70 A
— — 100
Vin =5V, loyt =0 mA — 60 80
— — 120
lvaux Reverse Leakage from VN Vin = 5.5V, Vaux = 0V, loyt =0 mA — -0.1 -1.0 HA
VTH(LO) 5V Detector V\n Falling (Notes 2, 3) — 3.90 — \Y
Low Threshold Voltage 3.75 — 4.05
VHysT 5V Detector (Notes 2, 3) — 260 — mV
Hysteresis Voltage 200 300
VTH(HI) 5V Detector V|n Rising (Notes 2, 3) — 4.15 — \%
High Threshold Voltage 4.0 — 4.30
VouTt LDO Output Voltage louT = 20 mA — 3.300 — \Y
4.3V <Vn<5.5V, 0 mA < lp < 200mA 3.234 — 3.366
3.75V < V)N <4.3V, 3.000 — —
0 mA < loyt < 200mA (Note 4)
louT Output Current 200 — — mA
REG(LINE) Line Regulation VN = 4.3V to 5.5V — 0.05 — %
-0.5 — 0.5
REG(LoaD) Load Regulation lout = 0.1 mA to 200mA — 0.05 — %
-0.5 — 0.5
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200mA PCILDO

TC1266

ELECTRlCAL CHARACTER'ST'CS Ta =+25°C, ViNn =5V, Vaux = 3.3V, loyt = 0.1mA, Cout = 4.7UF, unless
otherwise specified. Values in BOLD apply over full operating temperature range.

Symbol Parameter Test Conditions Min Typ Max Unit
VDR Drive Voltage 4.3V <V|y £5.5V, Ipr=200pA ViNn—=0.2 |ViN—0.1 — \Y
Vin—0.3 — —
VN < VTH(LO), Ipr= ZOOHA — 35 150 mV
— — 200
IDR(PK) Peak Drive Current Sinking: V|y = 3.75V, Vpr = 1V; 7 — — mA
Sourcing: Vin = 4.3V, ViNLVDR = 2V 6 — —
toH Drive High Delay Cpr = 1.2 nF, V|y ramping up, measured — 4 — usec
(Notes 1,5) from Vin = VrHiy to Vpr = 2V — — 8
toL Drive Low Delay Cpr = 1.2 nF, V|y ramping down, — 0.6 1.5 usec
(Notes 1,5) measured from VN = V1H(Lo) t0 VpRr = 2V — — 3.0

NOTES: 1. Guaranteed by design.
2. See 5V Detect Thresholds on page 4.
3. Recommended source impedance for 5V supply; < 0.25Q. This will ensure that loyt X Rsource < VHysT, thus avoiding Dg toggling during
5V detect threshold transitions.
4. In application circuit below.
5. See timing diagram on page 4.
6. Ground current is independent of |, pap.

PIN DESCRIPTION

Pin Number Name Description
1 VIN Main Input Supply for the TC1266, nominally 5V.
2 NC Not connected.
3 Vaux Auxiliary Input Supply, nominally 3.3V.
4 GND Logic and power ground.
5 NC Not connected.
6 SENSE Sense Pin for Voyt. Connect to Vouyt at the load to minimize voltage drop across
PCB traces.
VouTt LDO 3.3V output.
8 Dr Driver output for external P-channel MOSFET pass element.

APPLICATION CIRCUIT

Q1
Ul
1 8
5V O ViN Dr
?Inc Vour- O 33V
TC1266 |
3.3V O—g Vaux SENSE T T
C2 == - 4 5 C4 C5
l 47 yF Io_lﬁg I |__ GND NC Tazwr T o1pr
C1 - - = - -
I 01uF

Note: External switch (Q1): use Motorola MGSF1P02ELT1 or equivalent
(PMOS, typical Gate Threshold Voltage = 1V, typical Rpgony = 0.4Q at VGS = 2.5V.)
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200mA PCILDO

TC1266

4.4V
VhysT i

Vin VTH(HI)

\ VTH(LO) S ————

| | }

3.65 I |

| |

1 1

l 1

1 |

1 1
Dr -T— 2.0V - 2.0V
Note: V| rise and fall times (10% to 90%) to be = 100 psec.

Figure 1. 5V Detect Threshold
4.4V
VIN
3.65V
tpH i
—a= 'DL
Dr
2.0V 2.0V

Note: V |y rise and fall times (10% to 90%) to be < 0.1 psec.

Figure 2. Timing Diagram
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200mA PCILDO

TC1266
TYPICAL CHARACTERISTICS
IQVs. VINVsS. IQVvs. VINVs.
Junction Temperature Junction Temperature
0.45 T = 0.45 T
0.40 | lo=0.1mA +125°C 0.40 |10 =0.1mA _—
' VAUX =0V M ' VAUx =3.3V  [+125°C Y
0.35 0.35 \ /\
0.30 / 0.30 /3’\ /
fg_\ 0.25 / fg_\ 0.25 7 \!
o 0.20 4 o 0.20 // \\\7 2C
0.15 0.15 // -5°C
0.10 //\v T 5°C 0.10 //
q— +25°
0.05 0.05
B sl
0.00 0.00
0 1 2 3 4 5 6 0 1 2 3 4 5 6
VIN (V) VIN (V)
IQ (Aux) vs. VAUX Vs. IQ (Aux) vs. VAUX Vs.
Junction Temperature Junction Temperature
0.35 T T T 0.35 T T T
Io = 0m 4“ Io = 0m /“
0.30 | Vaux =0V P 7’ 0.30 | Vaux =5V P 7’
< P — e < P —
£ 0.25 / £ 0.25 /
= % = / _ 5°C
5 020 +125° A A o 5 020 +125°C /A
5 SV 1" 5 i
2 015 \l, / 9 015 \'y /A .
. / . / J = +25°C
0.10 / 7 0.10 /
AV, skt /| /]
0.05 / / 0.05 / /
0.00 bl 0.00 b
0 03 06091215 182124 27 3 33 36 0 03 06091215 182124 27 3 33 36
Vaux (V) Vaux (V)
LDO Output Voltage vs.
Junction Temperature
3.34 T
lo = 200mA
3.33 | VIN = 5V
<
E 3.32
X 331
<
5 330 —
3.29
3.28
3.27
3.26
=50 =25 0 25 50 75 100 125
Vaux (V)

© 2001 Microchip Technology Inc.

DS21377A

TC 1266-1 8/3/99



TC1266

200mA PCILDO

TYPICAL CHARACTERISTICS (CONT.)

Drive High Delay

Tek IR 100MS/s 43 Acqgs
-F S |
svisy ‘.
SR 4
DR - . C1-C2 Dly
b 2 T T S PP 2.375U8
- Low signal
: amplitude
' 7. ‘See application €ircuitonpage3 . 7]
- lload=200mA & S
TRl 200V & ChAZ 200V & M 500As CAT F 2.32V
Trace 1: V|y stepping for 0.8V to 5V
Trace 2: Dr going high at Vty(Hi)
TdH =<4ps
Vo (min) with VN Rising
Tek EIdE 50.0MS/s 130 Acgs
P--F o]
Vin o . . : ;) : : : : | vout
TR i e R e €3 Min
3.242V
B T R s . ‘>
Notice no voltage spikes: i
from Vaux to LDOoutput+ Vout
3 RMS
3.2763 V

Vour voltage difference isilout X Ros(on) and varijations
between V4ux supply andiLDO output voltage -

50.0mv

Trace 1: V|y — 3A charging a 1500F capacitor
Trace 2: Dg going high at V1y H)

Trace 3: Vour, offset 3.3V. Vout (min) = 3.24V
lLoap = 20mA
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Drive Low Delay

Tek 250MS/s 69 Acgs
¥ S |
Vin : . :
TN e Ee D PRSI
. ¢ C1»C2Dly
. 1 —3504.0ns
Low sighal
amplitude
SN 200V & Ch2 2.00V & M 200ms Chi % 3.36V
Trace 1: V|y stepping for 5.5V to OV
Trace 2: Dr going low
TDL =< 600nS
Vo (min) with Vy Falling
Tek 10.0kS/s 24 Acqs
| S e ]
Win
DR :_ Vout
2ot C3 RMS
Vout | 3.3041V
3] A
- Glitch-frep transition
between input sources
) V:ouf vdlt:a‘ge‘diff:erénc‘é |s I()‘UT :x RDS£0N$ + \blolitagbe )
difference from LDO to-Mayx supply

i 2,00V & ChZ 2.00 V & M3.00ms ChZ~\  3.24V
o IR

Trace 1: Vin — discharging a 1500F capacitor
Trace 2: Dr going low at V1h (Lo)

Trace 3: Vour, offset 3.3V. Vourt (Min) = 3.14V
ILoap = 20mA
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200mA PCILDO

TC1266

LOAD REGULATION

Load Response Rising Edge

Tek Run: 50.0MS/s  Sample
[ k|

- - E)
R R
lload=200mA = | 1200 -eadResponse

CHi 500V RE 50.0mvVoh M 1.000s Chi 7 1.7V
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1|

Load Response Falling Edge

Tek Run: 50.0MS/s  Sample
I

.
| 0

k|
)

' lload=200mA . TC1266L

oadResponse

CHT 500V WG 50.0mV

W 1.000s Chi v
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200mA PCILDO

TC1266

PACKAGE DIMENSIONS

8-Pin MSOP

PIN 1

-

122 (3.10) .197 (5.00)
114 (2.90) .189 (4.80)

| e—

.026 (0.65) TYP.

122 (3.10)
114 (2.90)

—
€ =Ij=|j=|j\ 1 .043 (1.10) \; 008 (0.20)

MAX. 6° MAX. ﬁ\
4 F— _f—{ %——I I__ [ .005(0.13)

.016 (0.40) .006 (0.15) 028 (0.70)
.010 (0.25) .002 (0.05) .016 (0.40)

8-Pin SOIC (Narrow)

PIN 1

—

[¢)
157 (3.99) .244 (6.20)
150 (3.81) .228 (5.79)

.050 (1.27) TYP.

197 (5.00)__
189 (4.80)

. 069 (1.75)
| 053 (L35) Ax_y’ _1.010(0.25)
— \ | ~F 007 (0.18)
.020 (0.51) .010 (0.25) 050 (1;)
.013(0.33) .004 (0.10) 036 (0.40)

Dimensions: inches (mm)
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