CCA1224

¢Jdialog

Bus Interface IC (Driver, Receiver)

General Description

The CCA1224 is a bus interface IC with driver and receiver function. The bus driver provides two or
combined inputs and a differential current bus output. The receiver uses the driver outputs as input
and delivers the signal to an open collector output. This device is functional and pin compatible to the
obsolete part no. HA12240.

Typical applications are automotive audio equipment controllers.

1.1

FEATURES

Two or combined data
inputs (3.3 Vand 5.0 V)
Hysteresis input comparator
Current drive output typ. 3.8
mA

Hysteresis comparator for
receiver

Wide receiver common-
mode input range of 0 to 5V
typ.

Open collector receiver
output

Operating VCC 5V 0.5V
Standby function (IVCC < 1
HA)

ESD protection 2 kV

on all IO pins

SOPS8 package

Automotive qualified
(AECQ100)
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Figure 1: Block Diagram
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2 Pinout
2.1 PACKAGE

Figure 2: Package SOP8 (3.9x4.9mm)

2.2 PIN DESCRIPTIONS

Table 1: Pin Descriptions

Symbol Pinno. Type Description Schematic
IN1 1 IN Data input 1 ok

20
ROUT 2 ouT Receiver output (open collector) %
IN2 3 IN Data input 2 o
GND 4 PWR Ground

3
BUSM 5 IN/OUT | Minus bus driver output, receiver input é_@
BUSP 6 IN/OUT | Plus bus driver output, receiver input é]’j@
VCC | 7 PWR Voltage supply \ )

e 100k
Stand by input: H => operating mode; L => < ’

STB 8 IN standby mode ®
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3 Absolute Maximum Ratings

Table 2: Absolute Maximum Ratings

Parameter Symbol Conditions Min Typ Max Unit

Supply Voltage VCC  static 0.7 36 V

Power dissipation Prot_arn | Multilayer PCB, Exp. Pad soldered, 2 w

QFN48 48 Jame = 60°C

Power dissipation Pror_arn | Multilayer PCB, Exp. Pad soldered, 1.5 W

QFN24 24 dame = 60°C

Junction QJUNC 150 °C

Temperature

ESD-sensitivity VEsD Human Body Model EIA/JESD22- 2 kV
A114-B

Storage OSTORAGE -55 155 °C

Temperature

Soldering JsoLbER | 12 s max 260 °C

Temperature

FIT Rate 50 FIT

Functional operation is only guaranteed within operating conditions listed under “Electrical
Characteristics”. Exposure to absolute maximum rating conditions for extended periods of time may affect
device reliability. Exposure to conditions beyond those ratings may cause permanent damage to the

device.

4 Electrical Characteristics

Electrical characteristics are valid for the whole specified temperature range and supply voltage range, if

not otherwise noted.

4.1

Table 3: General Parameters

GENERAL PARAMETERS

Parameter Symbol Conditions Min Typ Max Unit
Supply Voltage - vece \ 45| 5 | 55 | V
Supply Current Ivee 0.8 8.5 mA
Operating Temperature | Sams | -40 105 °C
Thermal Resistance Ambient dua_sopn- | Junction to Ambient 100 KW
8
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4.2 DRIVER

Table 4: Driver

Parameter Symbol Conditions Min Typ Max Unit
. . Vi=0V->5V;V3=0V;
High-level input voltage IN1 ViHs1 V6 —V5 =110 mV 1 21 V
. V1=5V->0V;V3=0V;
Low-level input voltage IN1 ViLst V6 — V5 =30 mV | 1.65 \%
High-level input current IN1 liHs1 V1i=5V -1 0 1 A
Low-level input current IN1 liLs1 V1i=0V -1 0.1 1 A
. . V3=0V->5V;V1=0V;
High-level input voltage IN2 ViHs2 V6 — V5 =110 mV 1 21 Y,
. V3=5V->0V;V1=0V;
Low-level input voltage IN2 ViLs2 V6 — V5 =30 mV | 1.65 \%
High-level input current IN2 lLs2 V3=5V -1 0 1 uA
Low-level input current IN2 liLs2 V3=0V -1 0.1 1 pA
High-level output voltage BUSP VoHpp ViorV3>21V 1.8 | 25 3.2 V
Low-level output voltage BUSM VoHDMm V1iorV3>21V 1.8 25 3.2 Vv
High-level output current (BUSP
out; BUSM in) lon V1iorV3>21V 31 38 | 45 mA
Lo evel output voltage BUSP, =y V1and V3 < 1.65 V 23 25 27 V
V1 or V3> 2.1V Fehler!
Verweisquelle konnte nicht
gefunden werden.. 3; measure
. . 161 at
Driver output resistance Ro I e ) 10 15 kQ
162 at
V6 =Voip-0.3V;Ro=0.6V/
(161 - 162)
Driver delay time low -> high Tobr \T/'1 =45V V6-V5=110mV 80 150 ns
Driver delay time high -> low Toor l'1 SRV EVE =SS i 40 70 ns
4.3 RECEIVER
Table 5: Receiver
Parameter Symbol Conditions Min Typ Max Unit
V6=0V->5V;V5=0V; V1=
High-level input voltage at low oVv;
common-mode BUSP-BUSM W V3=0V;V2=4Vvm=ve— 42 8 10 mV
V5
V6=0V->5V;V5=45V; V1
High-level input voltage at high =0V,
common-mode BUSP-BUSM Viz V3=0V;V2=4V 1 Vm=ve— 4 8 110 mV
V5
V6=5V->0V;V5=0V; V1=
Low-level input voltage at low oV;
common-mode BUSP-BUSM g V3=0V;V2=1Vivii=ve— <0 %0 95 mV
V5
High-level input voltage at high Vi V6=5V->0V;V5=45V; V1 30 50 5 my

common-mode BUSP-BUSM

Datasheet

=0V;

Revision 1.4

31-Oct-2019

CFR0011-120-00

4 0f12

© 2019 Dialog Semiconductor



dialog

CCA1224 SEMICONDUCTOR

Bus Interface IC (Driver, Receiver)

Parameter Symbol Conditions Min Typ Max Unit
V3=0V;V2=1V;Vi=V6-
V5
Lgﬁkiﬁt;f;ésggg%ggﬁtsl&w ViHys1 ViHyst = ViH1 - ViLt 15 30 45 mV
Lr:)%]'tnr:)ﬁs_ﬁ';)edsésgsgﬁgﬂts%gh ViHys2 ViHys2 = Vinz - ViLz 15 30 45 mV
V6=0V->5V;V1=0V;V3=
High-level common-mode input ov;
voltage BUSM VHOOM v/ com = V5 when V2 = 4V I; = Y
V6 -V5=110 mV
V56=0V->5V;V1=0V;V3=
Low-level common-mode input Vv 0V; Vicom = V5 whenV4 =1V 5 Vv
voltage BUSM Lcom T
V6 — V5 =30 mV
V1 and V3 < 1.65 V Fehler!
Verweisquelle konnte nicht
gefunden werden.. 3; measure
Receiver input resistance Ri 163 at V6 = Vorp + 0.3 V then 25 35 45 kQ

measure
164 at V6 = Vo - 0.3 V;
R =0.6 V/ (163 - 164)

IroH V1=5V;V3=0V;V2=5V -1 0 1 HA
V1=0V;V3=0V;V8=0V,

High-level receiver output leakage
current ROUT
Standby 1 receiver output leakage

current ROUT IRos1 VCC=0V;V2=5V i v ! WA
Standby 2 receiver output leakage | V1=0V;V3=0V;V8=0V; A 0 1 A
current ROUT ROS2 V2=5V H
Low-level 1 receiver output _ ) _ A
voltage ROUT VRoL1 V1=0V;V3=0V;I12=15mA 0.6 \%
Low-level 2 receiver output _ . _ e
voltage ROUT VRroL2 V1=0V;V3=0V;I12=200 pA 0.3 \%
Receiver delay time V6-V5=110mV T;V2=45V
low -> high TroR i 600 | 700 @ ns
Receiver delay time _ . _
high -> low TroF V6-V5=30mVi;V2=05VI 110 | 150 ns
4.4 BIAS AND VCC
Table 6: BIAS and VCC
Parameter Symbol Conditions Min Typ Max Unit
Quiescent current high Vcc lcch ViorV3>21V 3 8.5 mA
Quiescent current low Vcc lccL V1andV3<1.65V 0.8 1.8 mA
Standby driver output leakage | V8=0V;V1orV3>21V,; V6= 1 1 A
current BUSP pos 5V H
Standby supply leakage current lvecs V8=0V:V1orv3>21V: A 1 uA
Vce ’ Y
V8=0V->5V;V1=0V;V3=
Standby high-level input voltage ov;
STB VSTBH  ygrew=\V8when V5, V6 =23V | 0 z v
T
Standby low-level input voltage VsraL g%z SV->0V,V1i=5V, V3= 0.9 2 Vv
STB VstBH = V8 when Ilvec =1 pA L
Datasheet Revision 1.4 31-Oct-2019
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Parameter Symbol Conditions Min Typ Max Unit
Sandoy high-levelinputcurrent e, VB=5V;V1=5V;V3=0V; 50 100 A
Srandby lowlevelinput current 1 jqrg, V8=0V;V1=5V;V3=0V; 40 1 pA

260 0 49

Figure 3: Measurement Circuits

5 Functional Description
5.1 DRIVER

The “Driver block” has two inputs and a differential current output. The inputs IN1 (Pin 1) and
IN2 (Pin 3) are “or’-connected and their switching level and hysteresis are 3.3V and 5V compatible.
The output BUSP (Pin 6) delivers a source current and BUSM (Pin 5) delivers a sink current of the same
amount, so that with an external 60 Ohm Resistor between BUSP and BUSM the differential voltage is 230
mV (high) and 0 mV (low). The common-mode voltage is about 2.5 V, but the output can withstand external
voltage up to VCC + 0.3V.

Datasheet Revision 1.4 31-Oct-2019
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5.2 RECEIVER

The “Receiver block” has a differential voltage input and an open collector output. It share the Pins BUSP
(Pin 6) and BUSM (Pin 5) with the driver block, but for the receiver block they are the differential voltage
input. They have a large common-mode operating voltage from 0 V to 4.5 V and can withstand external
voltage up to VCC + 0.3V. The receiver output ROUT is open collector, so that the supply voltage for the
external resistor at this Pin determines the following logic level.

5.3 BIAS

The “Bias block” delivers an internal reference voltage (2.5 V), several reference currents and the chance
with the signal of Pin STB (Pin 8) to activate or deactivate the supply for all function blocks, so that in the
standby mode (V(STB) < 0.9 V) the power supply current falls to less than 1pA.

6 Application notes

X
IEBUS b3
STANDBY L
Audio-
Controller RX
Figure 4: Application
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7 Package Outline
7.1 SOP8 Package

THHH | 2

hX45*

O _ \
SRR N
b ¢ £
------ g ) SEATING PLANE

S

Figure 5: SOP8 Package

0.25

GAUGE PLANE i‘
SEATING PLANE —

Symbol | A A1 A2 b C D e L h e°
Min - 010 | 125|031 [ 010 | 490 | 6.00 | 3-90 | 127 | 0.40 | 0.25 | 5.15
Max | 175 | 025 | -~ | 051|025 |BSC.|BSC.|BSC|Bsc. | 127050525

NOTES:

1.JEDEC OUTLINE : MS5-012 AA REV.F (STANDARD)
THERMAL)
2.DIMENSIONS "D” DOES NOT INCLUDE MOLD FLASH,

MS-012 BA REV.F

PROTRUSIONS OR GATE BURRS.MOLD FLASH, PROTRUSIONS

AND GATE BURRS SHALL NOT EXCEED 0.15mm.

PER SIDE.

3.DIMENSICNS "E1" DOES NOT INCLUDE INTER—LEAD FLASH,
OR PRCOTRUSIONS. INTER—LEAD FLASH AND PROTRUSIONS

SHALL NOT EXCEED 0.25mm PER SIDE.
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8 Tape and Reel Information
8.1 TAPE INFORMATION

Fe
2.0201 {1} :-;zo.u n)

1B 3 o168 201 —-x_-. T-__$_-__ |

Rra3
; | REF 17 Typoot x
e
SECTION X - X it Ao
FEF 30
() Meosured fram cendieling of sprockel hole
Ao 6,40 + /= 0.1 P | . & fo canireline of pocket
e T 1) Curmulolive 1ol of 10 L]
= 2,20 +/- 01 - holes 1 £ 020 WERRSES,
Ko 2.10 _;/_ 0.1 (m}) Measured fram cenireline of sprackel
o hale {o eenireline of packel.
F 5.50 -!j— 0.1 ¥ (v} Ciner moleriol owaiable,
Pi B.00 +/- 0.1
- SECTIDN ¥ - ¥

W 1200 + /- 0.3

ALL DIMENSIONS IN MILLIMETRES UNLESS OTHERWSE STATED.

o O O O O O O O
\_/ \_

—jo ] —o 1] —o ] —o -
— ] — 1 — ] — 1
—] ] —] 1 —] ] —] 1
—] ] —] 1 —] ] —] 1

USER DIRECTION OF FEED
-
Figure 6: Tape Information
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8.2 Reel Information

Full Radius,

See Note \ Access Hole at

Slot Location

W3 (Includes

flange distorticn

noo at outer edge)

(& 40 mm min.)
- =—YWYV2 (Measured at hub)
+ N * — f (Hub diameter,
Az W see Note 2,
A D/ (see Note) | % TN | — N Tables 1, 2 & 3)
—1 c !
(Arbor hole ] W1 (Measured at hub)
diameter)
If present,
tape slot in core
for tape start: U U
2.5 mm min. width x
B (see Note) 10.0 mm min. depth
Note: Drive spokes optional; if used, dimensions B and D shall apply.
Figure 7: Reel Information
Symbol A B C D Wi
Minimal - 15 | 128 | 20.2 13.25
Typical - - 130 | - -
Maximum | 330 - 135 | - 13.75
9 Ordering Information
Table 7: Ordering Information
Part Order No. Package Delivery Quantity
CCA1224 CCA1224 SO-P8 | SOPN-8 Tape & Reel 3.800 parts per reel
|
Datasheet Revision 1.4 31-Oct-2019
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10 Revision History

Revision Date Description

14 31-Oct-2019 Updated Template

1.3 24-Jul-2015 Updated Form

1.2 30-Apr-2015 Change of Part Number

1.1 25-Mar-2015 Changes in Timing and Bus
1.0 28-Aug-2014 Initial version

11 Disclaimer

Information in this document is believed to be accurate and reliable. However, Dialog Semiconductor
does not give any representations or warranties, expressed or implied, as to the accuracy or
completeness of such information. Dialog Semiconductor furthermore takes no responsibility whatsoever
for the content in this document if provided by any information source outside of Dialog Semiconductor.

Dialog Semiconductor reserves the right to change without notice the information published in this
document, including without limitation the specification and the design of the related semiconductor
products, software and applications.

Applications, software, and semiconductor products described in this document are for illustrative
purposes only. Dialog Semiconductor makes no representation or warranty that such applications,
software and semiconductor products will be suitable for the specified use without further testing or
modification. Unless otherwise agreed in writing, such testing or modification is the sole responsibility of
the customer and Dialog Semiconductor excludes all liability in this respect.

Customer notes that nothing in this document may be construed as a license for customer to use the
Dialog Semiconductor products, software and applications referred to in this document. Such license
must be separately sought by customer with Dialog Semiconductor.

All use of Dialog Semiconductor products, software and applications referred to in this document are
subject to Dialog Semiconductor’'s Standard Terms and Conditions of Sale, available on the company
website (www.dialog-semiconductor.com) unless otherwise stated.

Dialog and the Dialog logo are trademarks of Dialog Semiconductor plc or its subsidiaries. All other
product or service names are the property of their respective owners.

© 2019 Dialog Semiconductor. All rights reserved.

Datasheet Revision 1.4 31-Oct-2019

CFR0011-120-00 11 of 12 © 2019 Dialog Semiconductor



¢Jdialog

Bus Interface IC (Driver, Receiver)

Contents
LCT=T L= = 1 I 1=y o] oo S 1
1.1 FRALUIES ..ottt ettt ettt e e sttt e e sttt e e e ante e e e e ante e e e e anteeeeeaneeeeeeanreeeeans 1
1.2 RS Tod 11T o= o PSSR 1
2 13 To T OO 2
2.1 = T3 =T - 2
2.2 T B LYY ol g o] (o] o TSRS 2
3 Absolute Maximum RaINGS .....oooiiiiiiiii e s e e e e b e e s b e e e enaeas 3
4 EleCtriCal CharaCleriStiCS ........oiuuiiie ettt e ettt e e e nte e e e e nbe e e e ente e e e enreeeeannee 3
4.1 GENEral Parameters.......ccoo oo aaaanas 3
4.2 DY SRRSO 4
4.3 RECEIVET ...ttt ettt e e st e e e e s bt e e e anbeeeeeamteeeeeantaeeesanteeeesanteeaeans 4
4.4 1271 NS IR 1 Lo BV O RS RR 5
E T 0L T [0 aF= LI D= o 4] 6
5.1 DY SRR UPSRTRRI 6
5.2 RECEIVET ...ttt tabatababasaessasasasasasasssasssasasssasssssssasssssssnsssssnnsnnsnnnnnnnnnnn 7
5.3 1271 PSSR 7
LG AN o o [Te=1 Ao T o Uo] (=Y 5 R 7
A = o1 = To [T O 10 1 1o = PRSPPI 8
8 Tape and Reel INFOrMatioN...... ... et e et e e e e e e e e e e e e e e e e e e nneeneeeaens 9
T I = T T [ 0] 0 F=1 o) o [P UUPPPPPRRPR 9
8.2 Reel INformation ... 10
9 Ordering INFOrMELION .......ooiiie et e e s e e e aabee e e e eanee 10
TO REVISION HISTOIY ...ttt e e ettt e e e aab e e e e aab et e e e anbeeeesanbneeeaas 11
3 T ETor F= T LY PRSP 11
L070) 1 (=1 o1 (= SRR 12
Datasheet Revision 1.4 31-Oct-2019

CFR0011-120-00 12 of 12 © 2019 Dialog Semiconductor



IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
www.renesas.com office, please visit www.renesas.com/contact-us/.
Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.
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