CSE8183

Dual Micropower 200mA Low Dropout
Tracking Regulator/Line Driver

The CS8183 is a dual low dropout track-
ing regulator designed to provide
adjustable buffered output voltages that
closely track (£10mV) the reference
inputs. The outputs deliver up to
200mA while being able to be config-
ured higher, lower or equal to the refer-
ence voltages.

The outputs have been designed to
operate over a wide range (2.8V to 40V)
while still maintaining excellent DC
characteristics. The CS8183 is protected
from reverse battery, 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 suit-
able for use in automotive environ-
ments.

The Vree/ENABLE leads serve two
purposes. They are used to provide the
input voltage as a reference for the out-
put and they also can be pulled low to
place the device in sleep mode where it
nominally draws less than 30pA from
the supply.
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CS8183

Absolute Maximum Ratings

STOFAGE TOMPEIATUIE. ......iitiiiieieete ettt ettt b e bt e bt bt e s b e b e e bt e Re e b e b e e s e e b e s bt e me e b e e b e e be e b et e ene e b e st e eneenes —65°C to 150°C
Supply Voltage RaNGe (CONTINMUOUS) ......eiuiiieieiiiieiieiseie ettt a et e st tesbe st e saete st e s eseetesaeaeneasestensens -15V to 40V
Supply Voltage Range (NOrmMal, CONTINUOUS) .....oveuiiiiiniiiiiiiie st bbb sbe st e 3.4V to 40V
Peak Transient Voltage (V|n = 14V, Load DUMP TranSi€Nt = 31V) ..ot 45V
Voltage Range (Adj, VREEZENABLE, VOUT) « vttt sttt sttt sbe bbb b sse st saeneas -10V to 45V
MaxXimuM JUNCLION TEMPEIATUIE..........ciiveierieteitesies e ete e te e se et este st et e st et et e seste st e s ese et e s teste s et e abe st essabesbe st et eseabesbensenearearees 150°C
ESD Capability (HUMaN BOAY MOGEI) .....c.oiiiiiiiiciree bbbttt b et nn s 2kV
Lead Temperature Soldering

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

Reflow (SMD Styles ONlY) ..o 60 sec. max above 183°C, 230°C peak

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

unless otherwise specified.

m Regulator Output 1, 2

Vrer - Vour 45V <V <26V, -10 10 mv
Vout Tracking Error 100pA < gyt £200mA (Note 1)
Dropout Voltage lout = 100pA 100 150 mV
(Vin = Vour) lout = 200mA 350 600 mV
Line Regulation 4.5V <V, £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, Vger = 5V, 225 700 mA
Vout = 90% of Vger, (Note 1)
Quiescent Current Vin =12V, lgyt = 200mA 15 25 mA
(hn = lout) Vin = 12V, loyt = 100pA, T, < 85°C 50 100 HA
Vin =12V, VgrerZENABLE =0V, 20 30 HA
T,<85°C
Reverse Current Vout =5V, V|y =0V 0.2 15 mA
Ripple Rejection f=120Hz, Ioyt = 200MA, 60 dB
45V <V <26V
Thermal Shutdown GBD 150 180 210 °C

® Vi /ENABLE 1, 2
Enable Voltage 0.80 2.00 2.75 \Y
Input Bias Current Vree/ENABLE 1, 2 > 2V 0 1 HA

Note 1: Vour connected to Adj lead.



Package Lead Description
PACKAGE LEAD # LEAD SYMBOL FUNCTION

20 Lead SOIC (Fused)

1 Ving
2 Vout
3,4,7,8,13,14,17,18 NC
5, 6,15, 16 Gnd
9 Vb
10 Veer/ENABLEL
11 Vabn
12 Veer/ENABLE2
19 VN
20 Vour2

Input voltage for Voyrs.

Regulated output voltage 1.

No connection.
Ground.
Adjust lead for Voyri.

Reference voltage and ENABLE input for Vours.

Adjust lead for Vgoyro.

Reference voltage and ENABLE input for Voyrs.

Input voltage for Vgoyro.

Regulated output voltage2 .

Circuit Description

ENABLE Function

By pulling the VreeZ/ENABLE 1, 2 lead below 2.0V typical-
ly, (see Figure 4 or Figure 5), the IC is disabled and enters
a sleep state where the device draws less than 30pA from
supply. When the Vgrer/ENABLE lead is greater than
2.75V, Vour tracks the Vgee/ENABLE lead normally.

Output Voltage

Figures 1 through 6 only display one channel of the
device for simplicity. The configurations shown apply
for both channels.

The outputs are capable of supplying 200mA to the load
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
Vrgee lead as the non-inverting.

The device can also be configured as a high-side driver as
displayed in Figure 6.

VouT, 200mA
Loads O X Vout Vin T OB+
10MFI @il - IO.luF
CS8183
Gnd Gnd
= : VRrer/ = 5v
) ENABLE O
Vour = VRer

Figure 1: Tracking regulator at the same voltage.

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

Vour, 200mA

Loads O po T Vout Vin J—Cl* OB+
10uF I - ond IOAluF
Re Ccs8183 N
Gnd Gnd
= ) Virer! =
aui ENAEETE O Vrer
Ra
Vour = Vrer(1 +E
Figure 2: Tracking regulator at higher voltages.
Vour, 200mA
Loads ’ V V ’ B+
O CZ*"J— ouT IN J—Cl* O
10pF I - - I 0.1uF
Cs8183
Gnd Gnd
= R1
= " VRer/ z
& ENABLE OVrer

- R2
Vour = Vrer(g7 4 /2)

R2

Figure 3: Tracking regulator at lower voltages.
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CS8183

Circuit Description: continued

Vour, 200mA » » .
o +
o X out IN T O
104F I . ond IO.luF
CS8183
Gnd Gnd
= ; VRer/ - . R
) ENABLE OVerer
from MCU

Figure 4: Tracking regulator with ENABLE circuit.
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Figure 5: Alternative ENABLE circuit.

200mA O——— { Vour Vnf—— QOB+
Gnd Gnd
CS8183
Gnd Gnd
; VRer/ —O-T_
Al ENABLE MCU

= Vour = B+ = Vsar

Figure 6: High-Side Driver.

Application Notes

Output capacitors for the CS8183 are required for stability.
Without them, the regulator outputs 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 capacitors 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 capacitors 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.”

The maximum power dissipation for a dual output regula-
tor (Figure 5) is:

PD(max) = {Vin(max)-Voyri(min)Hoyri(max)+
{Min(max)-Voyra(min)}Hoyra(max)+Viy(max)lg

)

Where

V n(max) is the maximum input voltage,

Vouri(min) is the minimum output voltage from Vgyy,
Voutz(min) is the minimum output voltage from Vgyro,
lout1(max) is the maximum output current, for the
application

lout2(max) is the maximum output current, for the
application

I is the quiescent current the regulator consumes at
lout(max).

Once the value of PD(max) is known, the maximum per-
missible value of Rg;a can be calculated:



Application Notes: continued

Po

150°C-T
RG)JA = - A

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
heat sink will be required.

N

VINO———

lout

——OVour

Smart
Regulator

Features

IC

- ] Control

Figure 5: Dual 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,

Recs = the case-to-heatsink thermal resistance, and
Resa = the heatsink—to—ambient thermal resistance.

Resc 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.
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CS8183

Package Specification

PACKAGE DIMENSIONS IN mm (INCHES)

PACKAGE THERMAL DATA

D Thermal Data 20 Lead SO Wide*
Lead Count Metric English Roic  typ 18 ‘C/W
Max  Min Max Min Roja  typ 73 ‘C/W
20 Lead SOIC Wide* 13.00 12.60 .512 .496
Surface Mount Wide Body (DW); 300 mil wide
7.60 (.299) 10.65 (.419)
7.40 (291) 10.00 (.394)
l IR
0.51 (.020)
0.33 (.013) — | j¢—— 1.27 (.050) BSC
2.49 (.098)
2.24 (.088) 2.65 (.104)
[ N\ 2.35 (.093)
/| —) ) [ ) \ i
4»‘ L1.27 (050)  0.32 (.013) —¢ U:l:l:l:l:m:lj:lj:lj:l:l:p-
0.40 (.016)  0.23(.009)
5 0.30 (.012)
REF: JEDEC MS-013 0.10 (.004)

Ordering Information

Part Number
CS8183YDWEF20
CS8183YDWFR20

Description
20 Lead SO Wide*
20 Lead SO Wide* (tape & reel)

*Internally Fused Leads (4L fused)

ON Semiconductor and the ON Logo are trademarks of
Semiconductor Components Industries, LLC (SCILLC). ON
Semiconductor reserves the right to make changes without
further notice to any products herein. For additional infor-
mation and the latest available information, please contact
your local ON Semiconductor representative.
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