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1 Pin settings

1.1 Pin connection

Figure 2. Pin connection (top view)

1.2 Pin description
         

Table 1. Pin description

No. Type Description

1 OUT Regulator output.

2 SYNCH

Master/slave synchronization. When it is left floating, a signal with 
a phase shift of half a period in respect to the power turn-on is present at 
the pin. When connected to an external signal at a frequency higher than 
the internal one, the device is synchronized by the external signal, with 
zero phase shift.

Connecting together the SYNCH pins of two devices, the one with the 
higher frequency works as master and the other as slave; so the two 
power turn-ons have a phase shift of half a period.

3 EN
A logical signal (active high) enables the device. With EN higher than 
1.2 V the device is ON and with EN lower than 0.3 V the device is OFF.

4 COMP Error amplifier output to be used for loop frequency compensation.

5 FB
Feedback input. Connecting the output voltage directly to this pin the 
output voltage is regulated at 0.6 V. To have higher regulated voltages an 
external resistor divider is required from VOUT to the FB pin.

6 FSW
The switching frequency can be increased connecting an external resistor 
from the FSW pin and ground. If this pin is left floating the device works at 
its free-running frequency of 250 KHz.

7 GND Ground.

8 VCC Unregulated DC input voltage.
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2 Maximum ratings

         

3 Thermal data

         

Table 2. Absolute maximum ratings

Symbol Parameter Value Unit

Vcc Input voltage 45

V

OUT Output DC voltage -0.3 to VCC

FSW, COMP, SYNCH Analog pin -0.3 to 4

EN Enable pin -0.3 to VCC

FB Feedback voltage -0.3 to 1.5

PTOT Power dissipation at TA < 60 °C HSOP8 2 W

TJ Junction temperature range -40 to 150 °C

Tstg Storage temperature range -55 to 150 °C

Table 3. Thermal data

Symbol Parameter Value Unit

Rth(JA) Maximum thermal resistance junction ambient(1) HSOP8 40 °C/W

1. Package mounted on demonstration board.





DocID023128 Rev 7 9/43

A7985A Electrical characteristics

43

Synchronization function

VS_IN,HI High input voltage - 2 - 3.3
V

VS_IN,LO Low input voltage - - - 1

tS_IN_PW Input pulse width
VS_IN,HI = 3 V, VS_IN,LO = 0 V 100 - -

ns
VS_IN,HI = 2 V, VS_IN,LO = 1 V 300 - -

ISYNCH,LO Slave sink current VSYNCH = 2.9 V - 0.7 1 mA

VS_OUT,HI Master output amplitude ISOURCE = 4.5 mA 2 - - V

tS_OUT_PW Output pulse width SYNCH floating - 110 - ns

Protection

TSHDN

Thermal shutdown - - 150 -
°C

Hysteresis - - 30 -

1. Guaranteed by design.

Table 4. Electrical characteristics (continued)

Symbol Parameter Test conditions
Values

Unit
Min. Typ. Max.
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5.1 Oscillator and synchronization

Figure 4 shows the block diagram of the oscillator circuit. The internal oscillator provides 
a constant frequency clock. Its frequency depends on the resistor externally connected to 
the FSW pin. If the FSW pin is left floating, the frequency is 250 kHz; it can be increased as 
shown in Figure 6 by an external resistor connected to ground.

To improve the line transient performance, keeping the PWM gain constant versus the input 
voltage, the voltage feed-forward is implemented by changing the slope of the sawtooth 
according to the input voltage change (see Figure 5.a).

The slope of the sawtooth also changes if the oscillator frequency is increased by the 
external resistor. In this way, a frequency feed-forward is implemented (Figure 5.b) in order 
to keep the PWM gain constant versus the switching frequency (see Section 6.4 on page 20 
for PWM gain expression).

On the SYNCH pin the synchronization signal is generated. This signal has a phase shift of 
180 ° with respect to the clock. This delay is useful when two devices are synchronized 
connecting the SYNCH pin together. When SYNCH pins are connected, the device with the 
higher oscillator frequency works as master, so the slave device switches at the frequency 
of the master but with a delay of half a period. This minimizes the RMS current flowing 
through the input capacitor (see the L5988D datasheet).

Figure 4. Oscillator circuit block diagram

The device can be synchronized to work at a higher frequency feeding an external clock 
signal. The synchronization changes the sawtooth amplitude, changing the PWM gain 
(Figure 5.c). This change must be taken into account when the loop stability is studied. To 
minimize the change of the PWM gain, the free-running frequency should be set (with 
a resistor on the FSW pin) only slightly lower than the external clock frequency. This pre-
adjusting of the frequency changes the sawtooth slope in order to render negligible the 
truncation of sawtooth, due to the external synchronization.
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Figure 5. Sawtooth: voltage and frequency feed-forward; external synchronization

Figure 6. Oscillator frequency vs. the FSW pin resistor
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Figure 16. Switching losses

6.6 Layout considerations

The PC board layout of the switching DC/DC regulator is very important to minimize the 
noise injected in high impedance nodes and interference generated by the high switching 
current loops.

In a step-down converter, the input loop (including the input capacitor, the power MOSFET 
and the freewheeling diode) is the most critical one. This is due to the fact that the high 
value pulsed current is flowing through it. In order to minimize the EMI, this loop must be as 
short as possible.

The feedback pin (FB) connection to the external resistor divider is a high impedance node, 
so the interference can be minimized by placing the routing of the feedback node as far as 
possible from the high current paths. To reduce the pick-up noise, the resistor divider must 
be placed very close to the device.

To filter the high frequency noise, a small bypass capacitor (220 nF -1 µF) can be added as 
close as possible to the input voltage pin of the device.

Thanks to the exposed pad of the device, the ground plane helps to reduce the thermal 
resistance junction to ambient; so a large ground plane enhances the thermal performance 
of the converter allowing high power conversion.
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In Figure 17 a layout example is shown.

Figure 17. Layout example
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Figure 19. PCB layout: A7985A (component side)

Figure 20. PCB layout: A7985A (bottom side)

Figure 21. PCB layout: A7985A (front side)
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Figure 22. Junction temperature vs. output 
current at VIN = 24 V

Figure 23. Junction temperature vs. output 
current at VIN = 12 V
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Figure 24. Junction temperature vs. output 
current at VIN = 5 V

Figure 25. Efficiency vs. output current 
at VO = 1.8 V
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Figure 26. Efficiency vs. output current 
at VO = 5 V

Figure 27. Efficiency vs. output current 
at VO = 3.3 V
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Figure 28. Load regulation Figure 29. Line regulation
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Figure 30. Load transient: from 0.4 A to 2 A Figure 31. Soft-start
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Figure 36. Inverting buck-boost regulator

The GND pin of the device is connected to the output voltage so, given the output voltage, 
the input voltage range is limited by the maximum voltage the device can withstand across 
VCC and GND (38 V). Therefore, if the output is -5 V, the input voltage can range from 4.5 V 
to 33 V.

As in the positive buck-boost, the maximum output current according to application 
conditions is shown in Figure 37. The dashed line considers a more accurate estimation of 
the duty cycles given by Equation 47, where power losses across diodes and the internal 
power MOSFET are taken into account.

Equation 47

         

Figure 37. Maximum output current according to switch max. peak current (2.0 A): VO = -5 V

D
VOUT VD–

V– IN VSW VOUT VD–+–
-----------------------------------------------------------------=
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8 Package information

In order to meet environmental requirements, ST offers these devices in different grades of 
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK 
specifications, grade definitions and product status are available at: www.st.com. 
ECOPACK is an ST trademark.

8.1 HSOP8 package information

Figure 38. HSOP8 package outline
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Table 10. HSOP8 package mechanical data

Symbol

Dimensions

mm inch

Min. Typ. Max. Min. Typ. Max.

A - - 1.70 - - 0.0669

A1 0.00 - 0.10 - 0.00 0.0039

A2 1.25 - - 0.0492 - -

b 0.31 - 0.51 0.0122 - 0.0201

c 0.17 - 0.25 0.0067 - 0.0098

D 4.80 4.90 5.00 0.1890 0.1929 0.1969

D1 3 3.1 3.2 0.118 0.122 0.126

E 5.80 6.00 6.20 0.2283 - 0.2441

E1 3.80 3.90 4.00 0.1496 - 0.1575

E2 2.31 2.41 2.51 0.091 0.095 0.099

e - 1.27 - - - -

h 0.25 - 0.50 0.0098 - 0.0197

L 0.40 - 1.27 0.0157 - 0.0500

k 0° (min), 8° (max.)

ccc - - 0.10 - - 0.0039
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Table 11. Ordering information

Order code Package Packaging

A7985A HSOP8 Tube

A7985ATR HSOP8 Tape and reel
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Table 12. Document revision history

Date Revision Changes

19-Apr-2012 1 Initial release.

08-Oct-2012 2
Document status promoted from preliminary data to production data.

In Section 5.6 changed temperature value from 130 to 120 °C.

04-Jul-2013 3
Updated values for VFB parameter in Table 4: Electrical 
characteristics.

12-Aug-2013 4
Changed VFB parameter in Table 4: Electrical characteristics from 
0.594 to 0.588.

17-Mar-2014 5

Updated Figure 34: Positive buck-boost regulator on page 36 
(replaced by a new figure).

Updated Section 8: Package information on page 40 (reversed order 
of Figure 38 and Table 10, minor modifications).

Updated cross-references throughout document.

Minor modifications throughout document.

30-Sep-2016 6

Updated Table 1 on page 6 [replaced 0.63 V by 0.3 V (EN pin)].

Updated Figure 18 on page 31, Figure 36 on page 38 and Figure 38 
on page 39 (replaced by new figures).

Updated Equation 43 on page 36 (replaced 3.7 A by 2.5 A).

Updated Table 10 on page 40 (replaced by new table).

Minor modifications throughout document.

14-Feb-2017 7
Updated Section : Features on page 1(replaced “Qualified following 
AEC-Q100 requirements” by “AEC-Q100 qualified”).

Minor modifications throughout document.
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IMPORTANT NOTICE – PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and 
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on 
ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place at the time of order 
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or 
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2017 STMicroelectronics – All rights reserved


