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L810/88PL815/88PL830

MARVELL® High Current, Adjustable LDO Regulator

Description Features

The 88PL810/88PL815/88PL830 devices are high current ultra-low-
dropout linear (LDO) regulators, featuring up to 235 mV @ 3A
dropout voltage and very low ground current. Quiescent current is
typically 1.5 mA and drops to 0.1 pA in shutdown. The
88PL810/88PL815/88PL830 incorporate several features not
commonly found in other LDO’s. The devices protect themselves
from short circuit conditions by turning OFF and ON (“hiccup”),
thereby limiting temperature rise. In “Hot-Swap” applications, no
additional circuitry is required since the 88PL810/88PL815/88PL830
devices have an integrated “Soft Start” mode. Additionally, a unique
output voltage programming technique is used requiring a single .
resistor (Ryser) to provide eight output voltage options.

The 88PL830 device’s output voltage can be adjusted to 8 different
levels between 2.4V and 2.75V (2% or 50 mV per step), for an input
voltage range of 2.7V to 3.6V. This voltage is defined by the user
with a single external resistor. The 88PL810 device is adjustable in
30 mV steps and the 88PL815 device is adjustable in 36 mV steps.

The 88PL810/88PL815/88PL830 devices are stable with a 10 puF

ceramic output capacitor. However, any other type of capacitor up o

to 1000 pF can be placed in parallel with it as long as the 10 uF

ceramic output capacitor is placed next to the App'
88PL810/88PL815/88PL830. .

The “Hiccup” short-circuit protection is a feature that is not common
among other LDO’s. When the 88PL810/88PL815/88PL830 senses
a prolong over-current condition, it shuts off for about 6 ms and then
tries to start up again. This minimizes the thermal stress on the
88PL810/88PL815/88PL830 devices and reduces the current draw
from the input supply in over-current situations.
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88PL810: 1.5V/1.0A

88PL815: 1.8V/1.5A

88PL830: 2.5V/3.0A

Ultra-low dropout (235 mV @ 3A typ.)
Input voltage range 2.7V to 3.6V

One resistor sets the output voltage level
Fixed Soft start ramp with any output
capacitor up to 1000 pF

“Hiccup” short circuit protection

Stable with ceramic output capacitors
Adjustable 8 level, programmable output
voltage in 2% steps

Logic controlled shutdown

0.1 pA supply current in shutdown
Stable with 0A load current

Lead-free packages

Low profile DPAK (T0-252) and QFN-5L
packages

-40°C to +125°C junction temperature range

ications

Adjustable linear regulator for low-voltage
digital IC

PC add-in cards

High efficiency linear power supplies
Portable communication devices

Backup power supplies

3.3V PCI Express Bus

Vout

o
3.3V o1 oo

10uF/6.3V |

Typical LDO Regulator
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88PL810/88PL815/88PL830

E High Current, Adjustable 8 Level LDO Regulator

M ARVELL®

Section 1. Signal Description

1.1 Pin Configuration

VSET
E
VSET 1 [ TT ]
vVouT 2 1T 1 o e
© vouT | 2
GND 3 [ [ | O LI
o
VIN 4 [ TT | oo | 3 """ ~ GND
EN 5[ [T |
VN | 4
5
EN

Figure 1: DPAK (left) and 5 x 5 mm QFN-5L — Top View

Table 1: Product Table
Part Number Output Voltage Output Current
88PL830 2.40, 2.45,2.50", 2.55, 2.60, 2.65, 2.70, 2.75 3.0A
88PL815 1.728, 1.764, 1.80, 1.836, 1.872, 1.908, 1.944, 1.980 1.5A
88PL810 1.44,1.47,1.50, 1.53, 1.56, 1.59, 1.62, 1.65 1.0A

! Bold = If Vset is tied to ground then the Bold indicates the output voltage.

Doc. No. MV-S102944-00, Rev. D Page 4
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88PL810/88PL815/88PL830
High Current, Adjustable 8 Level LDO Regulator

1.2 Pin Description

1.2.1 Pin Types

This section provides the pin description of the 88PL810/88PL815/88PL830 devices. Table 2 shows
the pin types used in Table 3.

Table 2:  Pin Type Definitions

Pin Type | Definition
I Input only
O Output only
S Supply
NC Not Connected
GND Ground
Table 3: Pin Description
Pin # Pin Pin Pin Function
Name | Type
Connect to an external resistor that is connected to ground to set the output
voltage of the regulator. See the “Electrical Characteristics” table for resistor
values and Output Voltage Setting section.
1 VSET I The total capacitance across this pin and GND should be equal to 25pF or
less. Use a resistor with tolerance better than 2%. If this pin is connected to
GND, the output voltage will be set to 2.5V (88PL830), 1.8V (88PL815), or
1.5V (88PL810). Do not float this pin.
Output Voltage:
2 VOUT 0 Adjustable regulator output. A 10uF capacitor is connected between this pin
and the GND pin.
Ground:
3 GND | GND Tab is connected to GND.
Input Voltage:
4 VIN S Input voltage supplies current to output. Connect a 10 uF decouple
capacitor (Ciy) between this pin and GND pin.
5 | EN | | Enable: o | . .-
CMOS compatible input. Logic low = Disable, Logic high = Enable.
Doc. No. MV-S102944-00, Rev. D Page 5
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88PL810/88PL815/88PL830
High Current, Adjustable 8 Level LDO Regulator

Section 2. Electrical Specifications

2.1 Absolute Maximum Ratings’

Parameter Symbol Range Units
Input Voltage to GND ViN -0.6t04.2 V
Enable voltage (Ven) to GND VEN -0.6 to max (Vin + 0.6, 4.2) V
Voltage Set to GND Vser -0.6 to max (Vi + 0.6, 4.2) V
Output Voltage to GND Vour -0.6 to max (VN + 0.6, 4.2) V
Operating Temperature Range? Top -40 to 85 °C
Storage Temperature Range Tstor -65 to 150 °C
Maximum Junction Temperature Tmax 125 °C
ESD Rating® 2 kV
1. Exceeding the absolute the maximum rating may damage the device.

2. Specifications over the —40°C to 85°C operating temperature ranges are assured by design, characterization
and correlation with statistical process controls.

3. Devices are ESD sensitive. Handling precautions recommended. Human Body model, 1.5 kQ, in series with
100 pF.

2.2 Recommended Operating Conditions’

Parameter Symbol Range Units
Input Voltage VN 2.7103.6 V

DPAK Package Thermal Resistance 0,a See section 5 °C/W
5 X 5 mm QFN-5L Package Thermal Resistance | 05 See section 5 °C/W

1. This device is not guaranteed to function outside the specified operating range

Doc. No. MV-S102944-00, Rev. D Page 6
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88PL810/88PL815/88PL830
High Current, Adjustable 8 Level LDO Regulator

2.3 Electrical Characteristics
The following table applies unless otherwise noted: Ciy = 10 uF; Cout = 10 uF (Ceramic); lour = 10 mA; Ta = 25°C; V|n=3.3V. Bold

values indicate -40°C < Tx < 85°C.

Parameter Symbol Conditions Min Typ | Max Units
Input Voltage Range ViN 2.7 3.6 V
TmA < |OUT < 3A
(88PL830)
1mASIOUTS1.5A o
Output Voltage Accuracy Vour (88PL815) -2 2 %o
TmA =< IOUT <1A
(88PL810)
10mA < IOUT < 3A
(88PL830)
Output Voltage Load 10mA < loyt £ 1.5A
Regulation AVourVout | ggp| g15) 01 %
10mA < lout £ 1A
(88PL810)
Output Voltage Line Regulation | AVout/Vout Y'N __31'0\/_3'6\/’ 0.01 %
out= 10 mA
lout = 1A, Output
voltage 75 mV
variation=1%
IOUT = 2A, Output
Dropout Voltage Vin-Vout voltage 156 mV
(88PL830 only) variation=1%
lout = 3A, Output
voltage 235 mV
variation=1%
Quiescent Current (88PL810) 1.0
Quiescent Current (88PL815) la lout= 0mA 1.2 mA
Quiescent Current (88PL830) 1.5
Shutdown Input Current IsHpN Ven = GND 0.1 50 MA
Output Current Limit (88PL810) Vour= 1.5V 3.0 A
Output Current Limit (88PL815) |OUT(LIM) VOUT =1.8V 3.0 A
Output Current Limit (88PL830) Vour = 2.5V 7.0 A
Enable Input
Enable Input Logic low Vv LDO Shutdown 1.1 V
Enable Input Logic high EN LDO Enabled 2.2 v
: Ve = 1.1V 1 10 MA
Enable Pin Input Current leN Ven = 2.2V 1 10 UA
Doc. No. MV-S102944-00, Rev. D Page 7
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88PL810/88PL815/88PL830
High Current, Adjustable 8 Level LDO Regulator

Parameter | Symbol | Conditions | Min | Typ | Max | Units

Under Voltage Lockout

High threshold
(UTH), Vin 260 | 270 | V
Under Voltage Lockout Vuvio [lg\/rve;izsghol d
(LTH), Vin 2.45 Vv
decreasing
Under Voltage Lockout 150 mvy
Hysteresis
LDO Output Voltage
Rser = 11 KQ 2352 | 240 [2448] V
Rser = 18.7 KQ 2401 | 245 | 2499 | V
('?SET =31.6KQor |5 450 250 | 2550 | v
g‘étgt’ggg)'tage Reer = 53.6 kQ 2499 | 255 [2.601| V
Rser = 97.6 kQ 2548 | 260 | 2652 | V
Rser = 165 KQ 2597 | 265 | 2.703| V
Rser = 280 kQ 2646 | 2.70 | 2.754| V
Rser = 475 kQ 2695 | 275 | 2.805| V
Rser = 11 kQ 1693 | 1.728 | 1.763 | V
Rser = 18.7 kQ 1729 | 1.764 | 1.799 | V
('?SET =31.6kQor | 47641 1800|1836 V
g‘étgt’g}/g)'tage Reer = 53.6 kQ 1799 | 1.836 [ 1.873 | V
Rser = 97.6 kQ 1835 | 1.872 | 1.909 | V
Rser = 165 kQ 1870 | 1908 | 1.946 | V
Rser = 280 kQ 1905 | 1.944 | 1.983| V
Rser = 475 kQ 1940 | 1.980 | 2.020 | V
Rser = 11 kQ 1411 | 1.44 |1.469| V
Rser = 18.7 kQ 1441 | 1.47 |1.499| V
(F;SET =31.6kQor |4 4701 150 | 1530 Vv
g‘gﬁngg;tage Reer = 53.6 kQ 1499 | 153 [1561 | V
Rser = 97.6 kQ 1529 | 156 | 1.591 | V
Rser = 165 kQ 1558 | 159 | 1622 | V
Rser = 280 kQ 1588 | 1.62 | 1.652 | V
Rser = 475 kQ 1617 | 1.65 | 1683 | V
Doc. No. MV-S102944-00, Rev. D Page 8
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88PL810/88PL815/88PL830
High Current, Adjustable 8 Level LDO Regulator

Parameter | Symbol | Conditions | Min | Typ | Max | Units
Soft Start

Start-up Time (88PL830) Vout = 2.5V 3 5

Start-up Time (88PL815) tss Vour = 1.8V 22 ms
Start-up Time (88PL810) Vour = 1.5V 2.1

Low Drop Out Auto-restart

Time to restart
LDO Auto-restart after current limit 6 30 ms
shut down

Over Temperature Protection

T, increasing

: 150 °C

Over-temperature Protection Tor (Disable IC,)
T, decreasing 120 oC

(Enable IC)
Doc. No. MV-S$102944-00, Rev. D Page 9
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88PL810/88PL815/88PL830
High Current, Adjustable 8 Level LDO Regulator

Section 3. Functional Description

Vin » HICCUP ' u Vout
27Vto 3.6V -, | CURRENT e Lo
LIMIT l
-{+
UNDER- ; §
» VOLTAGE
BAND-GAP
EN VOLTAGE LOCK-OUT
= » REFERENCE e
I : e I R <
orr SOFTSTART | | chirmown || %7
150°C RESISTOR
.| SENSING
- "1 CIRCUITRY
GND VSET
~ im
Figure 2: 88PL810/88PL815/88PL830 Simplified Block Diagram
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Output Voltage — AnyVoltage ™ Technology

For 88PL830, the output voltage is set by using a single resistor (Ryset) to provide eight output
voltage options from 2.40V to 2.75V in 50 mV steps (See Table 4). The Rser resistor is only read
once during start-up before the output voltage is turned on; therefore, the output voltage cannot be
changed on-the-fly. To configure the output to a different voltage either power has to recycle or the
enable input has to turn OFF and back ON.

Table 4
Vour Vour Vour R
Step 88PL830 88PL815 88PL810 (I‘(’EE)T
(V) (\Y) (V)
1 2.50 1.80 1.50 0
2 2.75 1.980 1.65 475
3 2.70 1.944 1.62 280
4 2.65 1.908 1.59 165
5 2.60 1.872 1.56 97.6
6 2.55 1.836 1.53 53.6
7 2.50 1.80 1.50 31.6
8 2.45 1.764 1.47 18.8
9 2.40 1.728 1.44 11

Figure 3 shows the startup sequence of the 88PL830. Once the input voltage (Vin) is above the under
voltage lockout (UVLO) upper threshold (UTH) of 2.65V, the Vser pin becomes active. Current is
sourced out of this pin in exponentially increasing steps. After each step there is a blanking time
before the Vser voltage is compared to an internal 1.2V reference. If the Vser voltage is below this
reference voltage, the current source proceeds to the next set. Once the Vser voltage is above the
reference voltage the sequence stops and the output voltage (Vout) is allowed to turn-on. Figure 4
shows the Vsgt waveform for a 2.5V output. The 88PL830 keeps track of how many steps were
required to determine the appropriate output voltage. Table 4 provides the number of steps necessary
for each output voltage option. Using a 31.6 kQ resistor requires the current source to step 7 times,
see Figure 4.

Figure 3: Start-Up Sequence Figure 4: Vser Voltage Steps for
: 2.5V Output
Vout # 2V/Div P
o el
o~ —
P | L
iy =/ ] i 1V/Div Vser F_F,-_-' | 0.5V/Div
Veer | 1V/Div
2 ms/Div
100 ps/Div
Doc. No. MV-S102944-00, Rev. D Page 11

Document Classification: Proprietary Information



88PL810/88PL815/88PL830

= High Current, Adjustable 8 Level LDO Regulator

—

M ARVELL®

The 88PL810/88PL815/88PL830 devices provide an innovative technique to set the output voltage.
The output voltage is determined during startup by the device reading the value of an external resistor
that is located outside the regulator’s feedback loop. By placing the output voltage-programming
resistor outside the regulator’s feedback loop, its tolerance does not affect the accuracy of the output
voltage. Normally, adjustable regulators use 1% resistors to set the output voltage. However, these
resistors are located inside the feedback loop, introducing as much as 2% of initial accuracy error to
the output voltage, resulting in an overall initial accuracy of 3%. The 88PL810/88PL815/88PL830
initial accuracy is 2% for any of the eight output voltages.

The Vser pin is sensitive to excessive leakage currents and stray capacitance. The output voltage
can potentially be programmed to the lower output voltage if there is contamination that introduces
excessive leakage current on the VSET pin, especially for a Ryset of 475kQ. The parasitic resistance
on the node must be greater than 3MQ and the stray capacitance must be equal to 25pF or less.

Soft Start

Soft start is a highly desirable property in “Hot-Swap” applications. Most LDOs start-up within 100 us,
producing large inrush currents on the input power supply. The 88PL810/88PL815/88PL830 device
controls the rise time of the output voltage, thereby dramatically reducing the inrush current. The
88PL830 device rise time is typically 3ms and it is independent of output capacitance and load
current. Figure 5 shows the rise time with a 10 uF output capacitor at 50 mA load and Figure 6 shows
the rise time with a 1000 uF output capacitor at 500 mA load. Even with these extreme loading
conditions and different inrush current, the output voltage rise time difference is less than 0.1 ms.
Also note that the output voltage starts at near OV while other LDO soft start techniques typically start
at 1.25V.

Figure 5: Rise Time with Figure 6: Rise Time with
COUT =10 uF COUT =1000 uF
Vour /e/- 1V/Div Vour prd 1V/Div
Ll V] L N4 L
I 100mA/Div I i \ 500mA/Div
1 n;s/Div 1 n;s/Div
|LOAD =50 mA |LOAD =500 mA
Doc. No. MV-S102944-00, Rev. D Page 12
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Hiccup Current Limit

The “Hiccup” short-circuit protection is a feature that is not common among other LDOs. When the
current-sense circuit sees an over-current condition, the 88PL810/88PL815/88PL830 device shuts off
for about 6 ms and then tries to start up again, see Figure 7. If the over-load condition is removed, the
88PL810/88PL815/88PL830 devices will start-up normally; otherwise, the
88PL810/88PL815/88PL830 device will see another over-current event and shut off again, repeating
the previous cycle.

Figure 7: Hiccup Period Figure 8: Current Limit Response
! Time
IOUT ‘ 5A/D|V I..I";
- P | — “'""‘"'-':’-—~—""'."_'.;"—‘ = P arv——— IOUT rr_j: ] 5A/D|v

2 ms/Div 4

. 200 ps/Div
Figure 7

Figure 8

Hiccup mode protection offers protection against over current situations, since it limits the average
current to the load at a low level, reducing power dissipation and case temperature of the IC. The
88PL810/88PL815/88PL830 device case temperature will only rise about 20°C and have a case
temperature of around 45°C at room, reducing the thermal stress on the device.

Figure 8 shows the response time of the current limit circuitry. The response time of the protection
circuit must be quick enough to prevent damage from overloads, yet allow enough time to response
to transient loads without prematurely tripping the protection circuit.

Output Capacitor (Cour) selection

The 88PL810/88PL815/88PL830 device requires a 10 uF ceramic output capacitor as part of the
frequency compensation. However, any other type of capacitor up to 1000 uF can be placed in
parallel with it as long as the 10uF ceramic output capacitor is placed next to the
88PL810/88PL815/88PL830 device. Additional output capacitance further improves load-transient
response and power supply rejection.

X7R and X5R type ceramic capacitors are recommended because of their performance over
temperature. Capacitance of the X7R type capacitors changes only 15% over their operating
temperature range. Y5V and Z5U type ceramic capacitors change value by as much as 60% and
50%, respectively, over their operating temperature range. If Y5V type ceramic capacitors are used,
then higher value capacitor in comparison with X7R and X5R capacitors must be used to ensure a

Doc. No. MV-S102944-00, Rev. D Page 13
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88PL810/88PL815/88PL830

E High Current, Adjustable 8 Level LDO Regulator

M ARVELL®

sufficient capacitance value over the operating temperature range. The following capacitors are
some of the capacitors recommended to be used with the 88PL810/88PL815/88PL830.

Table 5: Recommended Capacitors

Capacitance | Voltage Case Max

Manufacturer Part Number Dielectric Size | Height
(HF) (V) (inch) | (mm)

Murata GRM188R60G106M X5R 10 4.0 0603 0.9

Murata GRM219R60J106K X5R 10 6.3 0805 0.95
Murata GRM21BR60J106K X5R 10 6.3 0805 1.35
Taiyo-Yuden | CE JMK212BJ106MG-T X5R 10 6.3 0805 1.40
TDK C2012X5R0J106MT X5R 10 6.3 0805 1.55

Input Capacitor

An input capacitor of 1 uF or greater is required between the 88PL810/88PL815/88PL830 device’s
VN pin and ground. It must be placed as close as possible to the 88PL810/88PL815/88PL830 device
for stable operation. While 1 uF will provide adequate bypassing of the V |y supply, larger value input
capacitors (10 uF) can improve bypassing to handle fast transient response requirements.

Enable

The 88PL810/88PL815/88PL830 devices feature an active high enable (EN) input that allows
ON/OFF control of the device. Near “zero” current drain is achieved when the device is disabled, with
only microamperes of leakage current flow. The EN input includes TTL/CMOS compatible thresholds
for simple interfacing with logic, or that may be directly tied to V|\ for a constant ON state. The enable
input must not be left floating; it must be tied either high or low.

Minimum Load Current
The 88PL810/88PL815/88PL830 device, unlike most other high current regulators, does not require a
minimum load to maintain output voltage regulation.

Undervoltage Lockout (UVLO)

The 88PL810/88PL815/88PL830 incorporates undervoltage-lockout circuitry to disable the LDO when
the input voltage is below 2.45V (typical). The LDO is enabled when the input voltage is above 2.60V
(typical).

Thermal Shutdown

When the junction temperature of the 88PL810/88PL815/88PL830 device exceeds 150°C (typical),
the thermal shutdown circuitry disables the LDO. The LDO is enabled when the junction temperature
is decreased to 120°C (typical).

Doc. No. MV-S102944-00, Rev. D Page 14
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Thermal Considerations
The power handling capability of the device is limited by the maximum rated junction temperature
(125°C). The power dissipated by the device is made up of two components:

1. Output current multiplied by the differential of input and output voltage: (lout) (Vin-VourT).
2. Input current into the device (used by internal circuitry in mA) multiplied by the input voltage:

(la)(Vin)

The actual power dissipation (Pp) will be the sum of the two components listed above:
Pb = (lout) (Vin-Vour) + (la) (Vi)

To determine the maximum power dissipation (Pp (max)) Of the package, use the junction-to-ambient
thermal resistance (8 a) of the device and the following equation:

Po (max) = (Ty (max)'TA (max))/ (6.n)

Where T, max) is the maximum junction temperature of the die (125°C) and Ta (max) is the ambient
operating temperature. Note that 44 is layout dependent.

A heat sink effectively increases the surface area of the package to improve the flow of heat away
from the IC and into the air. Each material in the heat flow between the IC and the outside
environment has a thermal resistance. Starting from the die, we have 8 ¢ (junction to case), O ¢s
(case to heat sink), and 8 sa (heat sink to ambient). These thermal resistances are added together to
determine the total thermal resistance between the die and the air, 9 ja.

Oian=0yct Ocst Osa

The value for @ sa is dependent on the heat sink, where the 6 csis dependent on the package type
and contact between heat sink and package. The proper heat sink can be selected based on the
following equation:

T max -T max
HSA: AL )_(eJc‘chs)

IDD(max)
The 6 ,a can be calculated after the proper heat sink is selected.

To prevent the device from entering Thermal Shutdown, the actual power dissipation needs to be
equal or less than the maximum power dissipation:

T, -T
(max) A (max)
0 > (IOUT) (VIN -VOUT)
JA
Doc. No. MV-S102944-00, Rev. D Page 15
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Section 4. Functional Characteristics

The following is used C\y = 10 uF; Couyr = 10 uF (Ceramic); Vin=3.3V; Vour=2.5V; unless otherwise noted.

Start-up Using the Enable Pin

Vour /ﬁm 1V/Div

Turn Off Using the Enable Pin

\ 1
Vour \ . 1V/Div
! \\k
Veer J i 1V/Div i
"1 ms/Div "1 ms/Div
ILoap = 50Q ILoap = 50Q
Input Voltage Soft Start Input Voltage Hot Plug
; .f"

Vin _ 1V/Div Vin 1V/Div
VOUT 4 T 1V/D|V VOUT

Vser J 1V/Div Vser

2 ms/Div "~ 1ms/Div
|LOAD = No Load |LOAD = No Load
UVLO Thresholds Load Transient Response
v, 1V/Di A
out / v VOUT TSR AT ST -I %z‘*-m_ ZOmV/DiV
Vin 1V/IDiv lLoaD - | 1A/Div
w‘ "_—._
100 ms/Div 200 us/Div
VHTH =2.60V |LOAD =0.01Ato 3.0A COUT= 10 UF
V|_TH = 2.45V
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88PL810/88PL815/88PL830
High Current, Adjustable 8 Level LDO Regulator

Section 5. Typical Characteristics

5.1 IC Case and Board Temperature
Actual results depend upon the size of the PCB and proximity to other heat emitting components.
The following test data used a % in? PCB, 1 oz copper, and 88PL830 part.

5.1.1 DPAK package

IC Case Temperature vs. Output Current IC Case Temperature vs. Output Current
Vin = 3.3V, Vout = 2.5V Vin = 3.3V, Temp = 25°C
140 T 120 I
—85C — Vout=2.4V
__ 120 ——65C = 100 T —Vout=2.6V
o —45C 5 Vout=2.75V
' 100 1—|—25s¢ < 80
[
E g L
S 80 g 60 /
3 @
Q
E 60 ] £ 40
&
S ] 2
20 -
20 T T
0 08 ! "o g 29 : ’ 0 05 1 1‘5 2 25 3
Output Current (A) ’ Output Current A ’
IC Case Temperature vs. Power Dissipation
Vin = 3.3V, Vout = 2.5V PCB Board and IC Temperature vs. Power
Dissipation
Vin = 3.3V, Vout = 2.5V
140
—85C L 90 ‘
_ 120 {—65C ® 80 !
o —45C 2 y=23547x+28.143
‘s 100 {—25C S =
S -] =% .
§ 80 - 5 60
o 1 -0 . =
g_ - 52, - y=18.979x + 28.571
§ 60 > = : f |
= ~ o
S w0 -~ y = 23.943x + 25.007 S 75 PeB2C ||
< IC_25C
20 ‘ ‘ ‘ 8 30 = = = Linear (PCB_25C)[ |
! ! ! = Linear (IC_25C)
0 0.5 1 1.5 2 25 3 20 T i T
0 05 1 15 2 25 3
Power Loss (W)
Power Loss (W)
IC Power Loss vs. Output Current Dropout vs. Load Current
Vin = 3.3V, Vout = 2.5V Vin = 2.7V, Vout = 2.7V
3.0 I o4 [
25— 85€ _we
65C 25°C
g il BT
2,01 |—45C s s
® —25¢C = > /
o ] - -7
345 g 02 = y
3 s _ ~ .
H -
S0 g =]
- L=
e 04 =
0.5 Z =
0.0 T T T T 0
0 0.5 1 15 2 2.5 3 0 05 1 5 2 25 3
Output Current (A) Output Current(A)
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88PL810/88PL815/88PL830
High Current, Adjustable 8 Level LDO Regulator

5.1.2 5x5 mm QFN-5L package

IC Case Temperature vs. Output Current

Vin = 3.3V, Vout = 2.5V

IC Temperature vs. Output Current

Vin = 3.3V, @25C

Document Classification: Proprietary Information

160 120
—85°C
140
5 65°C 100
8 —~
< 120 {—45°C Q
s —25°C < 80 /
2 100 E
5] T 60
g— 80 - I —Vout=2.4V
2 60 £ 40 Vout=2.5V |
Q 40 1 Q — Vout=2.6V
20 Vout=2.75V|]
20 T T T 0
0 0.5 1 1.5 2 25 '
0 0.5 1 1.5 2 25 3
Output Current (A) lout(A)
IC Case Temperature vs. Power Dissipation PCB Board and IC Temperature vs. Power Dissipation
Vin = 3.3V, Vout = 2.5V Vin = 3.3V, Vout = 2.5V, @ 25°C
160 —= 110
—85°
140 H__gsoc G 100 —
g —a5°C F ~
5 1207 o 5 801 y=30.184x +26.597 | ~ -
2 H b o | ~ —
£ 100 T/ Linear(35°C) — = g 70 - .
@ — -~ -
o 80 - £ 60 - 7 4
g o S 5 - - PCB_25°C I
2 60 _ —— y = 30.184x + 26.597 2 .0 - - IC_25°C
e 4ol - g =F - - Linear (PCB_25°C)
@ 30—y =20.783x + 26.905 — Linear (IC_25°C) ||
20 T T T 20 t t f —
0 0.5 1 1.5 2 25 3 0 0.5 1 1.5 2 25 3
IC Power Loss (W) IC Power Loss (W)
IC Power Loss vs. Output Current Dropout vs. Load Current
Vin = 3.3V, Vout = 2.5V Vin =27, Vout = 2.7V
3.0 0.4
e —— ol 5
<90l |—65C S99 - P
g 2.0 450 / = - - -40°C -
3 3
% 1.5 1+—4—25°C 50.2 -
z L go2
0 1.0 o)
a
05 —0.1 A
0.0 T T 0
0 0.5 1 15 2 25 '
0 0.5 1 15 2 25 3
Output Current (A) Output Current (A)
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5.2 Input Voltage Graphs
The following data applies to 88PL830; C\y = 10 uF; Cour = 10 uF (Ceramic); unless otherwise noted.

Supply Current vs. Input Voltage Shutdown Current vs. Input Voltage
1.6 0.4
<151 03 ’\_/
E b=t
-~ f=4
= o
[ =
514 302
S E
>
g — s
a1.31 (%0.1 1
1.2 T 0.0 T
27 3.0 33 3.6 27 3.0 33 3.6
Input Voltage (V) Input Voltage (V)
Load = No Load
Output Voltage vs. Input Voltage Load Regulation vs. Input Voltage
2.60 0.20%
S 255 & 0.10% —//—/
S S
B kS
g 2.50 - :'JJ 0.00%
5 4
=3 °
> @
O 245 S -0.10%
2.40 T -0.20%
27 3.0 3.3 3.6 27 3.0 3.3 3.6
Input Voltage (V) Input Voltage (V)
lout (Loo) = 10 MA Vour (Lbo) = 2.5V
lout (LDOy = 10 MA — 3.0A
Enable Threshold vs. Input Voltage
Output Current Limit vs. Input Voltage
1.80 10.0
S 160 8.0 ’x¥
—_ .
g <
[ S 6.0
£ 140 E
= b
< c i
5 g 4.0
5 1-20 1 ]
(8]
20 ——88PL830 u
1.00 T ——88PL815/10
27 3.0 33 36 0.0 1
Input Voltage (V) 2.7 3.0 3.3 3.6
Input Voltage (V)
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88PL810/88PL815/88PL830
High Current, Adjustable 8 Level LDO Regulator
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5.3 Temperature Graphs

The following data applies to 88PL830; C\y = 10 uF; Cour= 10 uF (Ceramic); V|\=3.3V; Vour=2.5V; unless otherwise
noted.

Supply Current vs. Temperature Shutdown Current vs. Temperature

1.6 1
g 1.5 ;(?0_75 ]
= c
= o
[ =
514 — 305
o / c
= 3
g 3
3 1.3 20251
1.2 T T 0 T T
-40 -20 0 20 40 60 80 -40 -20 0 20 40 60 80
Temperature (°C) Temperature (°C)
lout ooy = No Load lout ooy = 10MA
Output Voltage vs. Temperature Line Regulation vs. Temperature
2.60 0.20%
$2.55 4 £ 0.10%
[} i=
g S
52.50 2 0.00% =
A g
a 14
3 2
02.45 A 5-0.10%
2.40 T T T T -0.20% T
-40 -20 0 20 40 60 80 -40 -20 0 20 40 60 80
Temperature (°C) Temperature (°C)
lout (LDO) = 10 mA Vin = 3.0V -3.6V lout ooy = 10 mA
Load Regulation vs. Temperature Enable Threshold vs. Temperature
0.20% 2.00
£0.10% " 2175
< [— he
kel El
3 3
3,0.00% £1.50 e —
) =
14 Q<
% g
9-0.10% 5125
-0.20% T ; 1.00 T T T T -
40 -20 0 20 40 60 80 -40 -20 0 20 40 60 80
Temperature (°C) Temperature (°C)
lout (LDO) = 10 mA - 3A
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UVLO vs. Temperature

27 Current Limit vs. Temperature
8
2.6 7
— — 6
2 _‘:’ 5
22.5 E .
5 g 3
244 32 i—&&PLBBO H—
1 ——88PL815/10 1
0 T T }
23 T T T -40 -20 0 20 40 60 80
-40 -20 0 20 40 60 80 Temperature (°C)

Temperature (°C)

lout (Loo) = 10 MA
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Section 6. Mechanical Drawings

6.1 Mechanical Dimensions

6.1.1 DPAK Package

[ ]o.00z"
A= 0.09mm
— |: - e .
el ]
SEATING
T | TH PLANE
| 181.55mm REF l
- |
’ ﬁfﬁ jn -
i'!!ll ! _.'\-‘\_\rﬂ.
SUNIAE f \
i ()
el —-i | - l - \‘\,_ II':I-Ii//
b, | ='l=—b -
/ )
. . boa
$‘_mc.. @‘A | B| See Detalil
N
\
p.
\ Detail A
(Rotated 90°

|2 ]0.004

0l mm

BACK VIEW

Figure 9: 88PL810/88PL815/88PL830 DPAK mechanical Dimensions

Page 22

Doc. No. MV-S102944-00, Rev. D
Document Classification: Proprietary Information



M

—

—
—

ARYVYELL®

88PL810/88PL815/88PL830

High Current, Adjustable 8 Level LDO Regulator

Table 6: DPAK Dimensions

INCHES MILLIMETERS
SYMBOL I NOTES
MIN. MAX. MIN. MAX.
A 0.086 | 0.094 | 2.19 2.38
A — 0.005 | — 0.13
b 0.017 | 0.027 | 0.43 0.69
bo 0.022 | 0.032 | 0.56 0.81
bz 0.205 | 0.215 | 5.21 5.46
c 0.018 | 0.024 | 0.46 0.61
D 0.235 | 0.245 | 5.97 6.22
Dy 0.205 5,21 2
E 0.250 | 0.265 | 6.35 6.73
E 0.190 — 4.83 = 2
& 0.045 BSC 1.14 BSC
H 0.380 | 0.410 | 9.65 10.41
| 0.055 | 0.070 .40 1.78 4
Lo 0.020 BSC 0.51 BSC
I 0.035 | 0.050 | 0.89 1.27
8] 0° 8° 0 8
NOTES:

1. Mo current JEDEC ouiline, all dimensions stoted obove are

2.

1
o)

4.

identical to Chippac's 3L TO252AA except the lead dimensions.
Dy and Eq dimensions establish a minimum mounting surface

for terminal 4.

.
™
b

is the terminal length for soldering.
ontrolling dimension: Inch.
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6.1.2 5 X 5 mm QFN-5L Package

Eleale] L:l 4 i;| | &z’l

E1

DETAIL : "B
£ '_.:\* |
Aboae] 9] L
SEATING PLANE /" '
o
o
DA Q4 75REF
D28
5
[l
iy
9
i
L — [y e
ol - g Tk b3
i P ‘\\x E 0.Bmax
i il o
|Ill ™, [ll/l.‘i P DETAIL - "A
>\, ‘,.f":

Note:
1. Controlling Dimension: Millimeter
2. Reference Document: JEDEC MO-229

Figure 10: 88PL810/88PL815/88PL830 5X5 mm QFN-5L mechanical Dimensions
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88PL810/88PL815/88PL830
High Current, Adjustable 8 Level LDO Regulator

Table 7: 5 X5 mm QFN-5L Dimensions

Symbol Dimension in mm Dimension in inch
MIN NOM MAX MIN NOM MAX
A 0.80 0.85 1.00 0.031 | 0.033 | 0.039
A1 0.00 0.02 0.05 0.00 0.001 | 0.002
A2 0.60 0.65 0.50 0.024 | 0.026 | 0.031
A3 0.020 REF 0.008 REF
b1 0.25 0.30 0.35 0.010 | 0.012 | 0.014
B2 0.45 0.50 0.55 0.018 | 0.020 | 0.022
D/E 5.00 BSC 0.197 BSC
D1/E1 4.95 BSC 0.187BSC
D2A 3.43 3.58 3.73 0.135 | 0.141 | 0.147
D2B 2.03 2.18 2.33 0.080 | 0.086 | 0.092
E2A 3.90 4.05 4.20 0.154 | 0.159 | 0.165
E2B 2.95 3.10 3.25 0.116 | 0.122 | 0.128
e 1.00 BSC 0.039 BSC
L 0.35 0.55 0.75 0.014 | 0.022 | 0.030
K 0.20 - 0.008 -—- -
(2] 0° - 12° 0° - 12°
aaa - - 0.15 -—- 0.006
bbb -—- - 0.10 -—- 0.004
cce - - 0.10 -—- 0.004
ddd -—- - 0.05 -—- 0.002
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6.2 Typical Pad Layout Dimensions

6.2.1 Recommended Solder Pad Layout for DPAK-5 (T0-252)

- 580————————»

10.60

0.80—» [-—
1.14

536——— >

DPAK-5L
Land Pattern (mm)
Notes:
1. Top View
2. Drawing Not to Scale
3. Dimensions are in millimeters
4. Tolerance £ 0.05 mm
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6.2.2 Recommended Solder Pad Layout for QFN-5

Package

Outline
0.475

1 g T
| ! 3.58
5.15 r I T T 7:
v : } : [ | %
|
o.7m4§ ‘« ‘ i
SO
1.50 1'Oj %
0.30 .
—3.10——»
4.0
5X5 QFN-5L
Land Pattern (mm)
Notes:
1. Top View
2. Drawing Not to Scale
3. Dimensions are in millimeters
4. Tolerance = 0.05 mm
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88PL810/88PL815/88PL830
High Current, Adjustable 8 Level LDO Regulator

Section 7. Ordering Information

7.1 Ordering Part Numbers and Package Markings

Figure 11 shows the ordering part numbering scheme of the 88PL810/88PL815/88PL830. For
complete information, contact Marvell FAE or sales representative.
88PL8XX — XX — XXX 1 CXXX -T123
Custom Code
Part Number —_— (Optional)
88PL810
88PL815 Custom Code
88PL830
Custom Code
Internal Code Eg\f;g(?-?eeen;:lkage
“-“=Non lead free Package
Package Code
NAK —5 pin QFN 5 X5 mm
DPA - 5 pin DPAK
Figure 11: Ordering Part Numbers and Package Markings
Doc. No. MV-S102944-00, Rev. D Page 28
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7.2 Sample Ordering Part Number

The standard ordering part numbers for the respective solutions are as follows:

I\Nllarketing Part Marking I(-)?Jg)ut I(-)?Jf:out Ambient Temperature Package2
umber Voltage | Current Range1

g
88PL810-NAK1 L10 1.5V 1.0A -40°C to 85°C 5 x5 QFN-5
88PL815-NAK1 L15 1.8V 1.5A -40°C to 85°C 5 x5 QFN-5
88PL830-NAK1 L30 2.5V 3.0A -40°C to 85°C 5 x5 QFN-5
88PL810-DPA1 L10 1.5V 1.0A -40°C to 85°C DPAK-5
88PL815-DPA1 L15 1.8V 1.5A -40°C to 85°C DPAK-5
88PL830-DPA1 L30 2.5V 3.0A -40°C to 85°C DPAK-5

1. Specifications over the —40°C to 85°C operating temperature range are assured by design, characterization and

correlation with statistical process controls.
2. Package dimensions are in mm.
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88PL810/88PL815/88PL830
High Current, Adjustable 8 Level LDO Regulator

7.3 Package Marking
Figures 12 and 13 show a typical package marking and pin 1 location for the
88PL810/88PL815/88PL830 part in 5 X 5 mm QFN-5 and DPAK-5.

7.3.1 5 X 5 QFN-5 Package Marking

Logo — = =
S L30 —— Marking
00AOR
Assembly Code
Internal Code
YWW AA
—[ gy — Traceability Lot Code
. \ Work Week
Pin 1 Location ——@ Last Digit of the year

Figure 12: 88PL810/88PL815/88PL830 Package Marking and Pin 1 Location for 5 X 5 mm QFN-5

7.3.2 DPAK-5 Package Marking

Logo — = =
S L30 — Marking
00AOR
Assembly Code
Internal Code
YWW AA
—[ gy m— Traceability Lot Code
. . Work Week
Pin 1 Location ——@ Last Digit of the year

Figure 13: 88PL810/88PL815/88PL830 Package Marking and Pin 1 Location for DPAK-5
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