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High Temperature Half-Bridge
Driver (high side and low side)

General Description

CHT-HYPERION is a high-side and low-
side driver for power N-channel MOSFETSs
in DC-DC converters and electric motor
control.

With typical on-resistances of 1Q, both out-
puts can drive 1nF loads with 40ns propa-
gation delays and 15ns transition times at
200°C. An adaptive non-overlap circuit re-
duces switching losses by preventing
MOSFET’s cross-conduction. The boot-
strapped high-side floating driver can sus-
tain voltage up to 50V.

An under-voltage lockout function holds the
high-side switch off until the driver has suf-
ficient voltage for proper operation. A crow-
bar input turns on the low-side driver inde-
pendently of the input signal, and a low-
side disable pin allows operation in non-
synchronous mode. An OE pin enables the
operation of both high- and low-side driv-
ers.

Features

e Fastrise and fall times

o Output peak current in excess of 1A

e Floating High-side driver sustain boost
voltages of up to 50 V

e Integrated High-Side Bootstrap Diode

e All-in-one synchronous buck driver

e Adaptive non-overlap circuit

e Output enable control

e Low-side driver disabling

e Crowbar control

e Under voltage lockout (UVLO)

e Validated at 225°C for 43800 hours
(CDIL28) and 20000 hours (CSOIC28)
(and still on-going)

e Operational from -55°C to +225°C (Tj)

Applications

DC-DC Converters and Electric Motor Con-
trol for Oil&Gas, Industrial, Aerospace &
Automotive
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Typical Application
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Recommendation
Due to high dVv/dT & dI/dT in systems using Drivers, parasitic inductance on SW node can
lead to voltage glitches on CHT-HYPERION pins (SW, HSDRV, LSDRYV); this can cause a
potential violation of the absolute maximum ratings. This situation is particularly critical at sys-
tem start-up when using high duty cycle.
Cissoid recommends to

1. puta50Q resistance (Rgdhl, Rgdi1l) on both HSDRV and LSDRYV pins

2. perform the system start-up with low duty cycle

3. first test the application in open-loop to check that none of the nodes exceed the ab-

solute maximum ratings

Functional Block Diagram

PWM .I—"“"-“"

VDD GND VIN PVDD
® ® ®

) BST
[—’ HSDRV
Y sSw
uvLo
gnd —
gnd -

LSDRV
PGND

CROWBARy§ "

o E pull_up

NDRVLSD »=*

Table 1. Truth table.

CROWBAR OE NDRVLSD ULVO H'gﬂféfe L%";’i'vse"rje
0 1 1 Voo < Vinuvio OFF ON
0 1 0 Voo < Vinuvio OFF OFF
1 X X X OFF ON
0 0 X X OFF OFF
0 1 0 Voo > Vanvio PWM OFF
0 1 1 Voo > Vavio PWM IPWM
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Package Configurations: CDIL28

Pin Description

DIL28
—/

VDD [I]© 28| CROWBAR
NC[2] 27| NDRVSLD
NC[3] [26] oE
VIN[4] 25 GND

LSDRV [5] I\
PGND [6] 23 NC
PVDD [7] 22 VREF

NC[8] 2NC

BST[9] 20 vDD
Sw [iq T9NC

HSDRYV [L]] 18] PWM

VIN [12 T71NC
NC [13 16| NC
NC [14 ENe

Pin # Pin Name Pin Description

1 VDD Connect to an external 5V supply.

2 NC Not connected internally; can be left floating or connected to any net to ease PCB routing

3 NC Not connected internally; can be left floating or connected to any net to ease PCB routing

4 VIN Connect to a filtered VINP (see Typical Application section).

5 LSDRV Low side driver output (0/5V vs. Power ground).

6 PGND Power ground of output driver. Connect to ground.

7 PVDD Power supply of output driver. Connect to an external 5V supply.

8 NC Not connected.

9 BST Bootstrap supply input for the high-side driver. Connect to the bootstrap capacitor top
node.

10 Sw Switching input node. This is the bottom node of the high-side driver. Connect it to the
bootstrap capacitor bottom node. SW node is also used as an internal feedback for the
non-overlap control.

11 HSDRV Floating output (0/5V vs. SW node) of the high side driver.

12 VIN Connect to a filtered VINP (see Typical Application section).

13 NC Not connected internally; can be left floating or connected to any net to ease PCB routing

14 NC Not connected internally; can be left floating or connected to any net to ease PCB routing

15 NC Not connected internally; can be left floating or connected to any net to ease PCB routing

16 NC Not connected internally; can be left floating or connected to any net to ease PCB routing

17 NC Not connected internally; can be left floating or connected to any net to ease PCB routing

18 PWM Driver input (0/5V) from an external controller.

19 NC Not connected internally; can be left floating or connected to any net to ease PCB routing

20 VDD Connect to an external 5V supply.

21 NC Not connected internally; can be left floating or connected to any net to ease PCB routing

22 VREF Use for internal control. It is mandatory to Connect a resistive divider (27kQ) between
VDD, Vref and GND pins in order to generate a 2.5V threshold on this Vref pin

23 NC Not connected internally; can be left floating or connected to any net to ease PCB routing

24 NC Not connected internally; can be left floating or connected to any net to ease PCB routing

25 GND Connect to ground.

26 OE Active high Output Enable. Internally pulled-up. See truth table below.

27 NDRVLSD Active low Driver Low Side Shut Down. When driven low, the Low Side driver is turned
OFF (output low). Internally pulled-up. See truth table below.

28 CROWBAR When driven high, it turns ON the low side driver and turns OFF the high-side driver, what-
ever the “OE”, “NDRVLSD” and “PWM” state. Internally pulled-down. See truth table be-
low.
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Package Configurations: CSOIC28

Pin Description

solc28
—
VREF[1]© 28 vDD
NC[2] 27 NC
NC [3] 26] PWM
GND [4] 25| NC
OE [5] 24 NC
NDRVLSD [6] 23 NC
CROWBAR [7] 22 NC
VDD [8] 21 NC
NC [9] 20 sw
NC [10] 19 HSDRV
LSDRV [L1] [18) VIN
PGND [12] [17) VIN
PVDD [L3] 16 BST
VIN [I4 15 viN

Pin # Pin Name Pin Description

1 VREF Use for internal control. It is mandatory to Connect a resistive divider (27kQ) between VDD, Vref
and GND pins in order to generate a 2.5V threshold on this Vref pin

2 NC Not connected internally; can be left floating or connected to any net to ease PCB routing

3 NC Not connected internally; can be left floating or connected to any net to ease PCB routing

4 GND Connect to ground.

5 OE Active high Output Enable. Internally pulled-up. See truth table below.

6 NDRVLSD Active low Driver Low Side Shut Down. When driven low, the Low Side driver is turned OFF
(output low). Internally pulled-up. See truth table below.

7 CROWBAR When driven high, it turns ON the low side driver and turns OFF the high-side driver, whatever
the “OE”, “NDRVLSD"” and “PWM” state. Internally pulled-down. See truth table below.

8 VDD Connect to an external 5V supply.

9 NC Not connected internally; can be left floating or connected to any net to ease PCB routing

10 NC Not connected internally; can be left floating or connected to any net to ease PCB routing

11 LSDRV Low side driver output (0/5V vs. Power ground).

12 PGND Power ground of output driver. Connect to ground.

13 PVDD Power supply of output driver. Connect to an external 5V supply.

14 VIN Connect to a filtered VINP (see Typical Application section).

15 VIN Connect to a filtered VINP (see Typical Application section).

16 BST Bootstrap supply input for the high-side driver. Connect to the bootstrap capacitor top node.

17 VIN Connect to a filtered VINP (see Typical Application section).

18 VIN Connect to a filtered VINP (see Typical Application section).

19 HSDRV Floating output (0/5V vs. SW node) of the high side driver.

20 Sw Switching input node. This is the bottom node of the high-side driver. Connect it to the bootstrap
capacitor bottom node. SW node is also used as an internal feedback for the non-overlap control.

21 NC Not connected internally; can be left floating or connected to any net to ease PCB routing

22 NC Not connected internally; can be left floating or connected to any net to ease PCB routing

23 NC Not connected internally; can be left floating or connected to any net to ease PCB routing

24 NC Not connected internally; can be left floating or connected to any net to ease PCB routing

25 NC Not connected internally; can be left floating or connected to any net to ease PCB routing

26 PWM Driver input (0/5V) from an external controller.

27 NC Not connected internally; can be left floating or connected to any net to ease PCB routing

28 VDD Connect to an external 5V supply.
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Absolute Maximum Ratings

Devices stressed above these absolute maximum ratings could present permanent damage.
Exposure to any of these maximum ratings repeatedly or for extended periods may perma-
nently affect the device reliability. These ratings are considered individually (not in combina-
tion). If not specified, voltages are related to the power ground PGND.

Parameter Min. Max. Units
VDD 0 5.5 vV
VIN 0 52 vV
PWM, OE,NDRVLSD,CROWBAR 0 “VDD"+0.5 vV
SW -2 (continuous) 52 \%
-TBD(transient)
BST (vs.“SW”") 0 5.5 vV
HSDRV “SW’-1 “BST"+0.5 Vv
LSDRV 0 (continuous) “VDD"+0.5 \%
TBD(transient)
GND -0.5 0.5 vV
PVDD “VDD”-1 “VDD"+1 V
Junction Temperature 250 °C
ESD Rating (Human Body Model) 1 (expected) kV

With high voltage/high frequency switching, parasitic inductors and capacitors can create cur-
rent and voltage glitches beyond the absolute maximum rating of CHT-HYPERION. In order
to prevent exceeding absolute maximum ratings, it is recommended to take special care to
minimize parasitics at PCB level on all high voltage nodes.
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Electrical Characteristics
Unless otherwise stated: Vop=5V, Ti=25°C. Bold underlined values indicate values over the
whole operational temperature range (-55°C < Tj < +225°C).

Parameter | Condition [ mMin | Typ | WMax | Units
Input Supply
Power supply* (PVDD) 4.5 5.5 \Y
VDD 4.5 5.5 \
VIN? 4.0 50 \Y
I(VDD)? 200I.<Hz, with serial RC load of 345 mA
1nF; 5Q
Digital Input Controls (PWM; OE; NDRVLSD; CROWBAR)?
OE, NDRVLSD, PWM Internal pull-up current 25 85 A
CROWBAR Internal pull-down current 18 60 A
Input High 3.7 VDD+0.3
Input Low -0.3 2
High-Side Driver
Output sourcing resistance* | Tj=225°C; V(SW)=0; V(BST)=5V 15 Q
Output sinking resistance4 | Tj=225°C; V(SW)=0; V(BST)=5V 1.64 Q
Leakage path from SW° Ta=200°C 100 UA
Transition times and propa- | Ta=200°C
gation delays® Serial RC load: 1nF; 5Q
tpdh 40 ns
tpdl 84 ns
Rise Time (tr) (10%-90%) 15 ns
Fall Time (tf) (90%-10%) 14 ns

Low-Side Driver
Output sourcing resistance Ta=225°C ; V(SW)=0;

(PMOS) 4 V(BST)=5V 13 0
Output sinking resistance4 | Ta=225°C; V(SW)=0;
(NMpOS) 4 9 V(BST)=5V 1.64 Q
Transition times and propa- | Ta=200°C
gation delay6 Serial RC load: 1nF; 5Q
tpdh 43 ns
tpdl 39 ns
Rise Time (tr) (10%-90%) 17 ns
Fall Time (tf) (90%-10%) 15 ns
Under Voltage LockOut (UVLO)
UVLO Threshold Voltage’ 220Q in series for all VDD
(Vtnuvio) (except on PVDD)
Ta=-55°C 4.3 \%
Ta=25°C 3.9 \Y,
Ta=125°C 3.4 \%
Tj=225°C 2.9 Y,
Bootstrap Diode
Forward current8 Ta=200°C ; Viorward=1.4V 875 mA
Reverse current Ta=200°C ; Vreverse=30V 5 YA
Reverse breakdown 50 \%

1 See Typical Application section.

2 See Figure 2.

3 Internally pulled up or down. They may be left floating if they are not used. (See the “Pin Description” section).

4 See Figure 3

5 See the resistive leakage path of SW node on the section “Functional Block Diagram”.

6 See Figure 1. The timing is defined on the 1nF load, after a 5Q serial resistor.

7 Above this threshold, the drivers are correctly operating. Bellow this threshold, the high-side is turned off and the
low side is turned on. The typical threshold dependence on temperature is VthUVLO=4.01V-0.005*Temp(°C).

8 See Figure 4.

PUBLIC
Doc. DS-100703 V1.10 WWW.CISSOID.COM 7 of 13



~

N\ CHT-HYPERION
CISSOID D oss

POWER SEMICONDUCTORS (Last Modification Date)

§

PWM  / \
tde(LSDRV) :

LSDRV

j
:

i
ot

‘tpdh(HSDRV) T4 pdh(LSDRV)

HSDRV /

tde(HSDRV)

SW

Figure 1: Driver timing diagram

Typical Performance Characteristics
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Figure 2: Driver current consumption vs. Figure 4. Bootstrap diode forward current
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General Description

The CHT-HYPERION circuit is a dual n-
MOSFET driver (5V). It is optimized for
driving a synchronous buck converter
topology. The high side driver output
follows the PWM logic input while the
low side driver presents a complemen-
tary control. A feedback from the low-
side gate and from the SW switching
node ensures a non-overlap delay be-
tween the low-side and high-side con-
trols.

Each driver is able to drive a load capaci-
tance of 3nF at speeds up to 500kHz.

The circuit includes an Under Voltage
Lockout block which turns off the high-side
driver at low supply (VDD) voltages.

High-Side Driver (HSDRV) and associ-
ated Bootstrap

The HSDRYV is designed to drive an exter-
nal floating power n-MOSFET with a 5V
logic level. A bootstrap capacitor Cooots Of
100nF between “BST” and “SW” nodes
ensures the correct supply of the driver
whatever the “SW” node voltage (see the
electrical specifications table). A high logic
level on the “PWM” input gives (after some
propagation delay) a high level at the high-
side driver output. Note that the HSDRV
output cannot remain high for long time as
it takes its energy from Cuoots. This means
that the driver cannot accept a 100% duty-
cycle at its PWM input (except if the “SW”
node is tight to ground). The bootstrap
capacitor is refilled through an integrated
bootstrap diode (Figure 4) when the “SW”
node goes below PVDD (thanks to an ex-
ternal inductive load or thanks to the turn
on of the low-side). The BST, HSDRV and
SW nodes are all floating nodes with re-
spect to all other pins of the circuit (except
a 100kQ resistive path to ground from the
SW node. See the “Functional Block Dia-
gram”). In order to reduce the driver output
transient slopes and HF spikes, it is rec-
ommended to add an external resistor of
some tens of ohms between the driver
output and the external power n-MOSFET
gate. Without such resistor, excessive HF
spikes may damage the driver.

In order to implement a non-overlap con-
trol between outputs of the low- and the
high-side driver, the circuit checks that the
output of the LS driver is below a threshold
of about 2.5V (with a hysteresis on the
threshold of about 1V) before allowing the
turn on of the HS driver.

Bootstrap capacitance sizing

Since the High-Side driver of CHT-
Hyperion does not include a charge pump
feature and since this driver has a static
current consumption of 100 pA (at 225°C),
the bootstrap capacitance will gradually
get discharged when this driver is ON.

The maximum on-time of the High-Side
driver can be expressed as follows:

- Ton = Cbst * 0.5V/100 pA

Where Cbst is the value of the bootstrap
capacitance and “0.5V” is the max ac-
ceptable voltage drop (to maintain proper
operation of this driver) on this bootstrap
capacitance wrt to the maximum re-
charged level (5V).

With a bootstrap capacitance of 100nF,
this leads to a maximum on-time of 500us.

If the application requires longer on-time,
either bootstrap capacitance value can be
increased or system can force a regular
short turn-on of the Low-Side driver to re-
charge the bootstrap capacitance.

Low-Side Driver (LSDRV)

The LSDRYV is designed to drive an exter-
nal power n-MOSFET with 5V logic level.
This driver output is referred to the (power)
ground. During the transients, large peak
current can occur across PVDD and
PGND nodes.

In order to implement a non-overlapping
between the low- and the high-side driver
output, the circuit checks that the switching
node “SW” voltage is below a threshold of
about 2.5V before allowing the turn on of
the LS driver. As the “SW” node can rise
up to 50V, the non-overlap feedback is
internally clamped between ground and
VDD using two internal diodes and a serial
of 100k-ohms.
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Under Voltage Lockout

An integrated under voltage lockout is im-
plemented with a threshold on the VDD
supply between 2.5V and 4.5V (depending
on temperature). If the supply is lower
than the threshold, the HSDRV output is
pulled down while the LSDRYV is pulled up
to VDD. Note that ENDR, NDRVLSD &
CROWBAR input have priority with respect
to the under voltage lockout block. In all
cases, the HSDRYV is low when the under
voltage condition is activated. When VDD
is close to the UVLO threshold, the UVLO
output can present an unknown logic level
(i.e. the HSDRV output can be zero or fol-
low the PWM input). In order to reduce the
VDD range for which the state of the
UVLO flag is unknown, it is recommended
to use a 220Q resistor between the exter-
nal 5V supply and all “VDD” pins (except
the PVDD pin). This increases the UVLO
threshold by about 100mV.

Application development

Cissoid recommends that in the applica-
tion testing process, the power supply is
gradually increased starting from 7V; at
each step, presence of glitches should be
checked. If any and if those glitches are
close to the maximum absolute maximum
ratings, the application should be re-
worked to decrease drastically the ampli-
tude of those glitches.

Be aware as well that when using Hyperi-
on in a loop, any loop instability can lead
to signals exceeding absolute maximum
rating values.
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Ordering Information

Ordering Reference Package Temperature Range Marking Status
CHT-HYPERION-CDIL28-T Ceramic -55°C to +225°C CHT-HYPERION Not for new
DIL28 design
Ceramic o o
CHT-HYPERION-CSOIC28-T SoIC28 -55°C to +225°C CHT-HYPERION
Package Dimensions
35.56
12.70
- e e .
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2.54
Drawing CDIL28 (mm +/- 10%)
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Contact & Ordering

CISSOID S.A.
Headquarters and CISSOID S.A. — Rue Francqui, 11 — 1435 Mont Saint Guibert - Belgium
contact EMEA: T:+3210489210-F: +32 108898 75
Email: sales@cissoid.com
Sales Visit our website: http://www.cissoid.com
Representatives:

Disclaimer

Neither CISSOID, nor any of its directors, employees or affiliates make any representations or extend any warranties
of any kind, either express or implied, including but not limited to warranties of merchantability, fitness for a particular
purpose, and the absence of latent or other defects, whether or not discoverable. In no event shall CISSOID, its di-
rectors, employees and affiliates be liable for direct, indirect, special, incidental or consequential damages of any kind
arising out of the use of its circuits and their documentation, even if they have been advised of the possibility of such
a damage. The circuits are provided “as is”. CISSOID has no obligation to provide maintenance, support, updates, or
modifications.

CISSOID has the right to change, adapt or modify this document without any prior notice. Please contact CISSOID to
get the last up to date information.
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