The CS8182 is a monolithic integrat-
ed low dropout tracking regulator
designed to provide an adjustable
buffered output voltage that closely
tracks (£10mV) the reference input.
The output delivers up to 200mA
while being able to be configured
higher, lower or equal to the refer-
ence voltage.

The output has been designed to
operate over a wide range (2.8V to
40V) while still maintaining excel-
lent DC characteristics. The CS8182
is protected from reverse battery,
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short circuit and thermal runaway
conditions. The device also can
withstand 45V load dump tran-
sients and -50V reverse polarity
input voltage transients. This makes
it suitable for use in automotive
environments.

The Vree/ENABLE lead serves two
purposes. It is used to provide the
input voltage as a reference for the
output and it also can be pulled low
to place the device in sleep mode
where it nominally draws less than
10pA from the supply.
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CS8182

Absolute Maximum Ratings

STOFAGE TOMPEIATUIE. ......iiiieieieete stttk sttt bbbt bbbt s e e b e e bt e he e b s bt e st e b s bt e n e e b e e bt e be e b e b e enee b e et e eneenes —65°C to 150°C
Supply Voltage RaNGe (CONTINMUOUS) .....ceiviiieieiiisieiiee sttt sttt et et teste st e seebesa e s esestesbeneseasessensens -15V to 40V
Supply Voltage Range (NOrmal, CONTINUOUS) .....oveiiiiiniiiiiiiieeese sttt e 3.4V to 40V
Peak Transient Voltage (V|n = 14V, Load DUMP TranSi€Nt = 31V) ..ot 45V
Voltage Range (Adj, Vout: VREFZENABLE) ..ot bbbt -10V to 45V
MaxXimumM JUNCLION TEMPEIALUIE..........ciiiviierietiitesiesiete e te e te s et e e te st et e e e seebesbe s ese et e s tesbe s et e ebe st essabesbe st et eseasestensensasesrees 150°C
ESD Capability (HUMaN BOAY MOGEI) ........oiiiiiiiie ettt bbbttt nn s 2kV
Lead Temperature Soldering

Wave Solder(through hole Styles ONlY) ... 10 sec. max, 260°C peak

Reflow (SMD Styles ONIY) ....cc.coviiiiiiice e 60 sec. max above 183°C, 230°C peak

Electrical Characteristics: V| = 14V; Vree/ENABLE > 2.75V; -40°C < T; < 125°C;

Cout 2 10uF; 0.1Q < Coyt-esr < 10Q @ 10kHz, unless otherwise specified.

m  Regulator Output

Vrer — Vout 45V <V <26V, -10 10 mV
Vour Tracking Error ~ 100pA < Iyt < 200mA (Note 1)
Dropout Voltage louT = 100pA 100 150 mV
(Vin = Vour) lout = 200MmA 350 600 mV
Line Regulation 45V <V,y £26V (Note 1) 10 mV
Load Regulation 100pA < oyt £200mA (Note 1) 10 mV
Adj Lead Current Loop in Regulation 0.2 1.0 HA
Current Limit Vin = 14V, Vgee =5V, Vout = 90% Vrer 225 700 mA
(Note 1)
Quiescent Current Vin =12V, lgyt = 200mA 15 25 mA
(v = lout) Vin = 12V, loyt = 100pA, T; < 85°C 50 100 HA
Vin = 12V, Veee/ENABLE =0V, T, < 85°C 10 30 HA
Reverse Current Vout =5V, V|y =0V 0.2 15 mA
Ripple Rejection f=120Hz, IoyT = 200mMA, 60 dB
45V <V |y <26V
Thermal Shutdown GBD 150 180 210 °C

m  Vyree/ENABLE
Enable Voltage 0.80 2.00 2.75 \%
Input Bias Current Vrer/ENABLE 0 1 HA

Note 1: Vot connected to Adj lead.

Package Lead Description

8 Lead SOIC
5 Lead D?PAK Narrow
1 8 VN Input voltage.
2 1 Vour Regulated output.
3 2,3,6,7 Gnd Ground.
4 4 Adj Adjust lead.
5 5 Vgsee/ENABLE Reference voltage and ENABLE input.




Circuit Description

ENABLE Function

By pulling the Vrege/ENABLE lead below 2V typically,

(see Figure 4 or Figure 5), the IC is disabled and enters a Vour, 200mA » y .
. 5 . "
sleep state where the device draws less than 10pA from lcoz*gf . " Tg]i* _ O
supply. When the Vger/ENABLE lead is greater than L chd Gnd Lo
2.75V, Vour tracks the Vgee/ENABLE lead normally. F ong 28182 :[
- i /e = R
Adj ENABLE —VWA O Vrer
Output Voltage
i i from MCU
The output is capable of supplying 200mA to the load 0445
while configured as a similar (Figure 1), lower (Figure 3),
or higher (Figure 2) voltage as the reference lead. The Adj
lead acts as the inverting terminal of the op amp and the L <
Vger lead as the non-inverting.
The device can also be configured as a high-side driver as Figure 4: Tracking regulator with ENABLE circuit.
displayed in Figure 6.
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Figure 1: Tracking regulator at the same voltage. E |_ .
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Loads O cz**J- Vout ViN J—c1* OB+ Figure 5: Alternative ENABLE circuit.
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Figure 2: Tracking regulator at higher voltages. = Vour =B+ - Vear
Vout, 200mA Figure 6: High-Side Driver.
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Figure 3: Tracking regulator at lower voltages.

* Cy is required if the regulator is far from the power source filter.
** C, is required for stability.
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CS8182

Application Notes

External Capacitors

The output capacitor for the CS8182 is required for stabili-
ty. Without it, the regulator output will oscillate. Actual
size and type may vary depending upon the application
load and temperature range. Capacitor effective series
resistance (ESR) is also a factor in the IC stability. Worst-
case is determined at the minimum ambient temperature
and maximum load expected.

The output capacitor can be increased in size to any
desired value above the minimum. One possible purpose
of this would be to maintain the output voltage during
brief conditions of negative input transients that might be
characteristic of a particular system.

The capacitor must also be rated at all ambient tempera-
tures expected in the system. To maintain regulator stabili-
ty down to -40°C, a capacitor rated at that temperature
must be used.

More information on capacitor selection for Smart
Regulators™ is available in the Smart Regulator applica-
tion note, “Compensation for Linear Regulators.”

Calculating Power Dissipation

in a Single Output Linear Regulator

The maximum power dissipation for a single output regu-
lator (Figure 1) is:

Pomax) = {ViNgmax) = VoutmimHouTtmay + Vinmanlo 1)

where;
Vn(max) 1S the maximum input voltage,
Vout(miny is the minimum output voltage,

louT(max) IS the maximum output current for the applica-
tion, and

I is the quiescent current the regulator consumes at
louT(max):
Once the value of Ppyay is known, the maximum permis-
sible value of Rg;a can be calculated:

150°C - T
R@JA = —A (2)
Po

The value of Rg;a can then be compared with those in

the package section of the data sheet. Those packages
with Rg;a's less than the calculated value in equation 2
will keep the die temperature below 150°C.

In some cases, none of the packages will be sufficient to
dissipate the heat generated by the IC, and an external
heatsink will be required.

IN
- 5 |
VINO————— Smart _our |
Regulator ——OVour
— Control
— [ Features

I

Figure 1. Single output regulator with key performance parameters
labeled.

A heatsink effectively increases the surface area of the
package to improve the flow of heat away from the IC and
into the surrounding air.

Each material in the heat flow path between the IC and the
outside environment will have a thermal resistance. Like
series electrical resistances, these resistances are summed
to determine the value of Rg;a.

Reia = Reic + Recs + Resa 3
where:
Reic = the junction-to-case thermal resistance,

Rocs = the case-to-heatsink thermal resistance, and
Rosa = the heatsink-to—ambient thermal resistance.

Reyc appears in the package section of the data sheet. Like
Reja, it is a function of package type. Rgcs and Rgga are
functions of the package type, heatsink and the interface
between them. These values appear in heat sink data
sheets of heatsink manufacturers.



Package Specification

PACKAGE DIMENSIONS IN mm (INCHES)

PACKAGE THERMAL DATA

Lead Count

D

Metric

English

Max Min  Max Min

8 Lead SOIC Narrow

5.00 4.80 197 189

Thermal Data 5 Lead 8 Lead

D?PAK SOIC Narrow
Reic  typ 4.0 45 °C/W
Roja typ 10-50* 165 °C/W
* Depending on thermal properties of substrate. Rg;a = Reyc + Reca

Surface Mount Narrow Body (D); 150 mil wide

4,00 (.157)
3.80 (.150)

HHHH T

6.20 (.244)
5.80 (.228)

'

| HH| l
EAGE) (ﬁgig) "‘ L ‘Hl ilﬂ (050) BSC

1.75 (.069) MAX

J le (.050)
0.40 (.016)

0.25 (.010)

l 1.57 (.062) 1
T 1.37 (.054) ]y

0.19 (.008) 0.25 (0.10)
5 0.10 (.004)
REF: JEDEC MS-012
5 Lead D?PAK (DP)
10.31 (.406)
10.05 (:396) __,, 1,40 (,055)
114 (:045)_'|
1.68 (.066)
1.40 (.055)
8.53 (.336) O
8.28 (:326)
15.75 (.620)
. _274(108)
14.73 (580) — 2.49(.098)
T T o0 cose
0.66 (.026) {
| | | | | I 1 279110
| 2.29 (.090)
R 1
|
254 (.010) REF —*it«—

}

4,57 (.180)
431 (.170)

0.10 .004%

Ordering Information

Part Number

Description

CS8182YDP5 5 Lead D?PAK

CS8182YDPR5 5 Lead D?PAK (tape & reel)
CS8182YD8 8 Lead SOIC Narrow
CS8182YDR8 8 Lead SOIC Narrow (tape & reel)
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