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Magnetics for Multiphase / 
Multiphase TLVR

Introduction
As modern CPUs and GPUs demand ever-higher cur-
rents to keep up with increased AI demand, voltage 
regulator (VR) design relies on multi-phase architecture 
to provide those currents. Multi-phase designs may 
employ traditional high-current low-DCR inductors, or 
coupled inductors when used in next generation buck-
derived Trans-Inductor Voltage Regulators (TLVR). 
While traditional multi-phase and TLVR multi-phase 
both aim to deliver stable power efficiently, they differ in 
magnetics and capacitor requirements, involving some 
trade-offs in efficiency and transient response.

Traditional multi-phase VRs use several interleaved 
buck converter phases, each with its own (single-coil) 
inductor. Interleaving reduces current ripple and ther-
mal stress, making this approach reliable, very efficient, 
and widely adopted. However, in some cases transient 
response may be limited by the fixed inductance per 
phase. When the load changes suddenly, the inductor 
current cannot ramp up fast enough, causing voltage 
drop. To compensate, designers add large banks of 
output capacitors to maintain the voltage within tight 
tolerances.

While it is not always a major concern, poor transient 
response in a voltage regulator may cause voltage 
overshoots and undershoots that can lead to system 
instability, circuit malfunctions, and component dam-
age. Sudden voltage shifts can trigger devices into 
low-power shutdown modes, and generally threaten the 
performance of any processors being supplied. 

Where improved transient immunity is required, TLVR 
introduces dual-winding inductors and a compensating 
inductor (Lc) that links all phases through a common 

secondary loop. The compensating inductor controls 
phase-to-phase coupling. The inductive coupling  
dynamically raises the effective inductance to provide 
lower ripple current in the steady state and lower  
effective inductance in the transient state, enabling a 
more rapid current slew. This behavior helps improve 
the transient response.

The improved transient response of TLVR means the 
capacitors don’t need to store as much energy, which 
means possibly using fewer capacitors in some designs. 
Having fewer capacitors can save board space, however, 
trade-offs include using more expensive coupled TLVR 
inductors and adding the Lc loop, which may take back 
some of that space. TLVR may also involve a slight re-
duction in efficiency. 

Inductors for Traditional Multi-phase 
Voltage Regulators
Typical multi-phase inductor requirements include ultra-
low DCR for minimum loss and high current handling 
with minimum temperature rise. Coilcraft SLR/SLC 
families of high-current shielded power inductors fea-
ture sub-milliohm DC resistance and very high current 
handling for multi-phase VRs.

Inductors for TLVR
TLVR requires tight coupling (k ≈ 0.9) between the 
coupled inductors, and a compensating inductor to 
handle the circulating current of transient events. TLVR 
inductors must support both phase current and second-
ary loop current, so higher saturation ratings are needed. 
Working closely with a reputable TLVR magnetics de-
signer and manufacturer assures an optimized TLVR 
coupled inductor design.

Magnetics for Multiphase  
Voltage Regulators

https://www.coilcraft.com/en-us/products/power/shielded-inductors/high-current-flat-wire/slr-slc/#/
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Inductance2 ±10% (mOhms) SRF (typ)
 

Isat (A)4 

Irms (A)5 

 Part number1 ±10% (nH) L1–4  L2–3 (MHz) at 25°C at 100°C at 125°C 20°C rise  40°C rise

SLV1211-700KED 70 0.125 0.41 183 152 133 126 43 60

SLV1211-101KED 100 0.125 0.41 138 125 102 97 43 60

SLV1211-121KED 120 0.125 0.41 114 105 87 82 43 60

SLV1211-161KED 160 0.125 0.41 96 77 62 58 43 60

SLV1211-181KED 180 0.125 0.41 79 69 54 51 43 60

SLV1211-201KED 200 0.125 0.41 66 59 47 43 43 60

Shielded Power Inductors – SLV1211
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Core material FerriteWeight 3.5 – 3.6 g
Environmental RoHS compliant, halogen freeTerminations RoHS compliant matte tin over nickel over copper.
Ambient temperature –40°C to +85°C with (40°C rise) Irms current.
Maximum part temperature +125°C (ambient + temp rise). Derating.
Storage temperature Component: –40°C to +125°C.  Tape and reel packaging: –40°C to +80°CResistance to soldering heat Max three 40 second reflows at 
+260°C, parts cooled to room temperature between cyclesMoisture Sensitivity Level (MSL) 1 (unlimited floor life at <30°C / 
85% relative humidity)Packaging 450/13″ reel; Plastic tape: 24 mm wide, 0.5 mm thick, 
12 mm pocket spacing, 11.45 mm pocket depth.PCB washing Tested to MIL-STD-202 Method 215 plus an additional 
aqueous wash. See Doc787_PCB_Washing.pdf.

• Trans-inductor Voltage Regulator (TLVR) inductor• Optimized for fast transient response in multi-phase converter designs
• High efficiency with low DCR• High saturation current up to 152 A

1. Packaging: D = 13″ machine-ready reel. EIA-481 embossed plastic 
tape (450 parts per reel). Quantities less than full reel available: in tape 
(not machine ready) or with leader and trailer ($25 charge).

2. Inductance at 100 kHz, 0.1 Vrms, 0 Adc.3. DCR is measured on a micro-ohmmeter at points indicated in the 
diagram below.

4. DC current that causes an inductance drop of 20% (typ) from its value 
without current. Click for temperature derating information.

5. Current applied to the primary winding (pins 1 – 4) that causes the 
specified temperature rise from a 25°C ambient. This information is for 
reference only and does not represent absolute maximum ratings. Click 
for temperature derating information.6. Electrical specifications at 25°C.Refer to Doc 362 “Soldering Surface Mount Components” before soldering.

Irms Testing
Irms testing was performed on 0.75 inch wide × 0.25 inch thick 
copper traces in still air.
Temperature rise is highly dependent on many factors including 
pcb land pattern, trace size, and proximity to other components. 
Therefore temperature rise should be verified in application 
conditions.

Points used for measuring DCR

1 2 3 4

See the SLV9080 and SLV1211 datasheet  
for all specifications

Coilcraft has developed the following inductors for TLVR:

SLV9080 Series of off-the-shelf shielded 1:1 coupled 
inductors for TLVR. Inductance values range from 
50  nH to 200  nH with a saturation current rating as 
high as 120 A at 25°C ambient. They come in a compact 
9.15  ×6.4 × 8.53 mm max package size. 

SLV1211 Series of off-the-shelf shielded 1:1 coupled 
inductors for TLVR. Inductance values range from 
70  nH to 200  nH with a saturation current rating as 
high as 152 A at 25°C ambient. They come in a compact 
12.2 × 6.2 × 11.3 mm max package size. 

Coilcraft also has extensive experience in the design of 
customized TLVR inductors for customers with unique 
dimensional constraints or performance requirements.

Conclusion
Multi-phase VRs remain a solid choice for many CPU/
GPU applications due to simplicity and maturity. The 
simplicity of using a discrete inductor for each phase 
leads to lower cost and high efficiency. Where improved 
transient response is needed, TLVR offers a compelling 
alternative.

Contact Coilcraft to discuss you multiphase Voltage 
Regulator magnetics requirements.

Type Image
Inductance 

Range
Current Rating  

at 25°C
Package  

Size
Series

TLVR 50—200 nH upto 120 A 9.15 × 6.4 × 8.53 mm SLV9080

TLVR 70—200 nH upto 152 A 12.2 × 6.2 × 11.3 mm SLV1211
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 Part number1 ±10% (nH) L1–4  L2–3 
(MHz) at 25°C at 100°C at 125°C 20°C rise  40°C rise
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70 

0.125 0.41 
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152 133 126 
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200 
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60
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Core material FerriteWeight 3.5 – 3.6 gEnvironmental RoHS compliant, halogen free

Terminations RoHS compliant matte tin over nickel over copper.

Ambient temperature –40°C to +85°C with (40°C rise) Irms current.

Maximum part temperature +125°C (ambient + temp rise). Derating.

Storage temperature Component: –40°C to +125°C.  

Tape and reel packaging: –40°C to +80°C
Resistance to soldering heat Max three 40 second reflows at 

+260°C, parts cooled to room temperature between cycles

Moisture Sensitivity Level (MSL) 1 (unlimited floor life at <30°C / 

85% relative humidity)Packaging 450/13″ reel; Plastic tape: 24 mm wide, 0.5 mm thick, 

12 mm pocket spacing, 11.45 mm pocket depth.

PCB washing Tested to MIL-STD-202 Method 215 plus an additional 

aqueous wash. See Doc787_PCB_Washing.pdf.

• Trans-inductor Voltage Regulator (TLVR) inductor

• Optimized for fast transient response in multi-phase 

converter designs• High efficiency with low DCR• High saturation current up to 152 A

1. Packaging: D = 13″ machine-ready reel. EIA-481 embossed plastic 

tape (450 parts per reel). Quantities less than full reel available: in tape 

(not machine ready) or with leader and trailer ($25 charge).

2. Inductance at 100 kHz, 0.1 Vrms, 0 Adc.
3. DCR is measured on a micro-ohmmeter at points indicated in the 

diagram below.

4. DC current that causes an inductance drop of 20% (typ) from its value 

without current. Click for temperature derating information.

5. Current applied to the primary winding (pins 1 – 4) that causes the 

specified temperature rise from a 25°C ambient. This information is for 

reference only and does not represent absolute maximum ratings. Click 

for temperature derating information.
6. Electrical specifications at 25°C.
Refer to Doc 362 “Soldering Surface Mount Components” before soldering.

Irms TestingIrms testing was performed on 0.75 inch wide × 0.25 inch thick 

copper traces in still air.Temperature rise is highly dependent on many factors including 

pcb land pattern, trace size, and proximity to other components. 

Therefore temperature rise should be verified in application 

conditions.
Points used for measuring DCR

1 2 3 4

https://www.coilcraft.com/en-us/products/power/shielded-inductors/tlvr-inductors/tlvr/slv9080/
https://www.coilcraft.com/en-us/products/power/shielded-inductors/tlvr-inductors/tlvr/slv1211/
https://www.coilcraft.com/en-us/products/power/shielded-inductors/tlvr-inductors/tlvr/slv9080/
https://www.coilcraft.com/en-us/products/power/shielded-inductors/tlvr-inductors/tlvr/slv1211/

